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quatferly qid focus ot @ variety of issues Hiak can assist

= ertpollibesitn lowering these costs while maintaining the

highest level of benefit.

The rising cost of
prescri ptmn drugs

Consider these facts

» 2.97 billion pr\escnp’nons were d:lsperlsed in 1999, up
from 2.73 in 1998

* The cost of these prescriptions is an estimated
$121.6 billion i’n.1999, up from $103.5 billion in 1998

* Experts suggest that this trend is not expected to change
and consumers will purchase a staggering four billion -
prescriptons by 2005 :

The antidpated increases are based on factors such as
direct to consurner advertising, the aging of the American
population, and the advent of many new therapies iti
recent years for the management of chronic illnesses.

With predictions like this, its no wonder people are
talking about mejmcreasmg cost of prescription drugs.

Waste vs. benefit

Is more bettcr or 15 more simply more?

‘There is little dowbt that there is a significant amnount of
waste in the forrm of prescription benefits today. The
waste associated with medications usually take the form
of overutilization or the use of higher cost medzx:abons
over equwalent lower cost therapies.

vMedmatxons do offer us many advan‘cages and it should
_ not be overlooked that they can have a positive effect on
our ability ko prevent certain diseases, improve our
quality of life, and decrease health care costs In
other areas. . N :

For employers th.at sponsar health be:neﬁts, parhcularly
prescription benefits, this means continued increases in
| prescription relatéd expenses. This translates into higher
" premiums for health insurence as well as hlgher out-of-
pocket expenses for members A

WAUSAU PHARMACY BENEFITS

= WAUSAU

: “To split or not to split

In Dollars & Sense, we will look at the subject of splitting
tableis asa way to Iower prescription cosis

SPill sph’dmg iz not a new concept. For many people
who do not have a prescription benefit, it has been an
! effecive way to help them lower their prescripton costs.
However, in recent years, this has become:a controversial
i 'top:c as some managed care organizations have
l implemented programs requiring pahents to use half
“ blets of certain medications,

») ,x".

“In assessing whether or not pill splitting is'or is not &
‘good idea, the potential benefits and concepns associated

' s with this practice need to be examined.

-Beneﬁts of pill splitﬁng*

.The compelling benefit o cutting a single tablet into two
‘pieces is strictly financial. Many medications are parity
_priced (i.e. various stremigths of the same medication cost
‘the same amount per tablet). When this is the case,
‘cutting a tablet in half is simply cutting its cost in half for
“the party paying the cost. When the payor isan

mdw idual without insurance the benefit 15 clear, But
:what about someone that has prescription coverage
thmugh their efmployer"‘ For this mdwmdu*d the benefit of
sphtbng a tablet Js twofold:

(1) A30-day supply of medication can "be ¢hanged into a
60-day supply. This may mean fewer copayments and
lower out-of~pocket expense for the member.

(2) The member has reduced costs for their employer
which can ultimately help to keep prexmum
© costs down \

N

Example

Consider the difference in cost to a member and their plan
‘under the following drcumstances, Zoloft 50mg a day,
x:omsuram:e of 20 percent per 30-day supply.

Cost o

’ . Day Cost to
:,Qrug o Qty Supply Plan Member
Zoloft 50mg 1 tablday 30 30 §5432 31086
Zoof 100mg Ktablday 30 B $6047  $1209

.
R
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" Pill splitking is orﬂy appropnahe for certain medications
. ‘suchjas rnedications intended only for a short duration
- (pau} medications) or medications that stay in the blood
. streamn Tor a Jong period of ime. An example of a long

‘ achng medicaﬁon would be antidepressants, specifically
" 'those kriown as Selective Seratonin Reuptake Inhibitors
(SSR;[ s) =Paxil, Celexa, Zoloft (Prozac is not included as it
is manufactured in capsule form and not as a tablet).
While it 3s desirable that a person take an identical dose

of ﬂmse medications every day, variations in dose of 5-10

percent. are not hkely to produce any clinical relevance.

Some medmahoné afe scored and are therefore better
candidates for pi}.l splitting. It should be noted that certain
. medicalions for chronic diseases should never be
" considered for piiﬂ splitting, such as some sustained,
released medications (i-e. Procardia XL, Adalat CC),
" medications with a narrow therapetic windaw
(Cuu.madm, Ianoxm) or medarahons with
enteric coahng. ‘ ‘

In::luded mth this article is a list of medications that may

o be appropriate for splitting. The medications on this list
" are either parity priced or have minimal price difference

for various strengths. This list is not to be considered a -

‘ - _ complete listing of all medications in tablet form that
- might be smtable for Ephttmg X you are m.rremly takmg

k

Medﬁcaﬁnm‘as that may be appmm’saw for pi 55 épﬁfﬁ@&%ﬁng
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~ splitting, we recornmend that you: -
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one of these medications and would lﬂceto consider pill

1. Consult with your physnesan. 1f your physician
agrees that this is an appropriate way for you to lower
your cost, have them clearly write a preseription for
the higher dosage of medication with directions to be
izken as one-half tablet. If your physicjan does not
fee] that this is an appropriate opportunity to lower

" your prescription costs, ask them if there are other
alternatives fo lower your prescription axpenses.

Purchase a pill splitting defvnce from a local
pharmacy. These devices are rela’avely inexpensive
(around $2-§3) and will enable : you fo cu’t tablets more
accurately and safely,

,
i
it

3. Take your medication as dumcﬁad Despite the
many advances macde with med.icahons in recent
years, compliance continues to be one of the most
costly factors that contribute bo the rising cost of
health care. The most costly medication is the
medication that sits in the bottle and is never used for
its intended purpose, If you have any questions about
the medications that you are taking such as side -
effects or the inconvenience of having to take multiple
doses of medication per day, talk with your physician
or pharmacist. Chances are that there is a similar
medication that you can take that may not cause the

¢ ""'same side effects or is more convenient ko take.

o
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Drug o Wholesale Price Comments v o
Atorvastatin (Lipitor) . Oval, film-coated tablets |
" 10mg #90 $154.15 , - ' '
" 20mg #30 $253.80 i
7, 40mg #90 $305.65 i :
. Alendronate (Fosamax) - Round uncoated, unscored fablets.
Smg #30 4 - 85912 " Mamnufacturer recommends against tablet splitting
10mg #30 °, ' $59.12 due to potential pulmonary irritation,
Benazepril (Lofensin) - - e _ Rourid tablets *
#100 j‘ . $83.38 - :
“10rng #100 ¥ 583,38 g ;
20mgmoo§ $83.38 ‘, i
40mg #IDG $83.38 L
. Candesartan (Atmnd) , L . Round tablets ]
U 4mg #30 $36.00 : : )
Smg #30 . $36.00 k
16mg #30 - $36.00
32mg #30 - $50.40




, J\verage . TR
Wholesale Pnce i Comments .
Carvedial (Coreg) o Oval, filmcoated tablets. Tiab shape of 6.25, 125, and
oo 31Bmg #1000 $154.50, - 25mg tablets makes them difficult to cut. Accuracy of
625mg #100 §154.50 -, dose may be especially important for panents with
+ I12.5mg #1 $154.50 heart fai]ure. ' i
. 25mg#100¢ $154.50 ; T
" Cetirizine (Zyzitec) Rectangular, film-coated, unscored tahiéts ’
... Song#100 $185.99 : \ v
- 10mg#100 $185.99 g
. 5Smg#60. ‘ $89.25 - Triangular tablets . g
'IOmg #60 589.25 Round tablets : -
‘Gitalopram (Celea:a) B R # Oval, scored, film-coated tablets . ' ,.
: 2Dmg,#100‘ W §201.70 o _ '1\
40mg #100 521047 d
Ry Du.nepezﬂ (Annept) L ~ Round, film-coated, unscored l
7 Smg#30 5126.45 e
~ 10mg#30 - 512645, L
B Doxazosin (Cardura) o -7 Owal, scored mblets
: : 1mg #100 3 £99.63 B ’ Lo ';;"
2mg #100 - $99.63 i
Amg #100 $10458 .
‘8mg #100.. 5104.58
Fluvoxamine (Luvox) L v : -
25mg #100 ¢ Unscored eﬂlphcal, ﬁ.lm-coated tablets
S0mg#100 ¥ $252.41 * Scored, elliptical, film-coated tablets  * {
100mg #100 $258.90 Scured, elliptical, film-coated tablets §
F_osinipri] (Mofiopnl) . ;
10mg #30 $26.91 Dxamond s'haped, parnally scored hblets
20mg #30 $26.91 Oval tablets ..~
40mg #30 $26.91 - Hexagonal tablets o
,‘.‘Irbesartan (AVapm) S ... Oval tablets with curved sides ‘
‘ $37 60 o
- $45.19 - "y

; ' - Round, film-coated tablets (-
- Triangular, film-coated tablets ;
e tel o “':‘: ’v:”.‘"“ - 1‘" | »" ’ : ‘;;
3 2,5mg #1007 . “Round tablets ]
5mg #100 - ' " Shield-shaped, scored tablets : i

- Shield-shaped tablets

Shield-shaped tablets

Shield-shaped tablets

N




, Wh@lesale Price. - - Comments

ﬂzuo;;,
$125.10
$187.50

15mg#30 1 86572 ' Ovalscoredtablets
30mg, #30 | i $71.83 - - ‘. Owal, scored tablets r
 45mg#30 § o $76.50 | i Oval, tableis

Moesdpril (Um\rasa:) o o Round, filmcoated tablets fi-
7.5mg #1007~~~ 85918~ 0 % o [
15mg #100 L : §55.18

: Nefazodone (Sexzone) ' . ‘ N ¥
- 50png #60- - - $69.32 . Hexagonal tablets bl
100mg #60 ° $69.32 .\ Hexagonal, scored tablets - ,‘
150mg #60° 869.32 A " Hexagonal, scored tablets . o
200mg #60 . - 56932 . Hexagonaltablets .- . . ji -
250mg #60° - $69.32 - Hexagonal tablets i

: Paroxehne(?axﬂ} R , o o -
.- 10mg#30 - , 86695 Film-coated, oval tablets - |
20mg#30 ! : $69.85 . .z Film-coated, scored oval tablels
30mg#30 H . _ §71.95. - i Film-coated, oval tablets ‘
V4Omg #30 ; , $76.00 y2 Filmecoated, oval tablets 1,

I " Oblong tablets, scored on one side .
$58.00 L S o :
$140.00 °

PR SN

$88.06 " Elliptica), film-coated scored tablets . - -
$38.06 . ‘ Triangular, film-coated tablets
$88.06 ' Round, flm-coated tablets - '
588.06 ', " Elliptical, film-coated tablets-

R

$84.07 L Round shallow-cup tablets [
$84.07.- .. ¢ . Roundfablets - R

i

L Pentagmal Tiltab ﬁlm-coated tablets wnt&
beveled edges SRR j

v . -

$97.30;... ..
$194.60:7 - o Fre

N

A
B

Capsule—ahaped film-coatad, scored Tablets 2
' o . - ' ‘ )
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Shiel
Shield~shaped, film-coated tablets
Shield-shaped, film-coated tablets . - {

Shigld-shaped, film-coated tablets -~ -~ '
Capmle-shaped,ﬁlm-coated tablets i

. Round, film-coated tablets with curved'sides

Round, scored tablets ‘ :
Round tablets ‘

Shmld—shaped (S—smded), scored tablets




Selected Drug Reports
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BEST BUY DRUGS

Free Guidance for Consumers on Prescription Medicines

% ammﬂ ta a m WJ

Drugs for Heartburn, Acid
Reflux Disease — PPls

Schizophrenia, Bipolar
Disorder

Overactive Bladder
Sleeping Pills for Insomnia

High Cholesterol, Heart
Disease — Statins

Asffhma,_ans:i,,_Lung Disease -
Inhaled Steroids

Alzheimer’s Disease Drugs

A 10-minute video
explaining Best Buy
Drugs is also
available. Click here
to view it. Or you
can email us to
send you a DVD by
clicking here.

Pill-Splitting
It's safe and can save you lots of money

T.rlpta_.n,s:

Menopause — Female read this guide . read others | en espafol

Hormones =2 b= S
_ Attention Deficit Hyperactivity
" Disorder Drugs News & Alerts
1 Allergies, Hay Fever, and Antidepressants and Suicide Risk — - An Update [EarETe AerT]
Hives — Antihistamines Several New "Blockbuster” Generics Can Save You Money
Full List>>  caution: Antidepressants and Migraine Drugs Can Be Bad Mix
Best Buy Drugs Video and Drug Cost Updates Now Available
Antibiotics, Heartburn Medicine, and Drug-Resistant Infection
[EArFETY ALERT
New Menopause-Hormone Therapy Study Opens Question - Qur
Other Resources Advice
+ Get Price Updates read archived items

Get Free Health Updates e

Help Spread The Word

Did Best Buy Drugs Help
You?

Go to Consumer Reports
Health Page

hitp://www.crbestbuydrugs.org/ 7 1/29/2007
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BEST BUY DRUGS

PROVEM « EFFECTIVE « AFFORDABLE

If you take prescription drugs to treat a chronic illness, you could save money
by splitting your pills — literally cutting them in half. Not all pills can be split,
so pill splitting cannot be used in the treatment of every chronic disease. But
in the face of mounting costs for prescription drugs, many doctors and health
authorities are advising this strategy with more and more medicines. Most
notahly, all the cholesterol-lowering drugs known as statins can be split as can
many of the drugs used to treat high blood pressure and depression.

Essentially, pill splitting allows you to buy two doses of medicine for the price
of one — or get two months’ worth of medicine for the price of one month.
There is no danger in splitting pills as long as your doctor agrees that it's a good
idea for you, you learn how to do it properly, and you split only pills that can

be split. Simple pill splitting devices are now widely available.

Doctors have long counseled patients
to split their pills. Initially, this was not
to save money. Instead, it was to
enable people to take a dose of medi-
cine not readily available from a phar-
macist, That's because drug companies
make only a few fixed doses of any
given medication, But many doctors
prefer to tailor the dose of a medicine
to a patient's exact needs, or to lower
the risk of side effects, For example, a
doctor may want to prescribe less of a
drug (say, 10mg) than the lowest dose
available (say, 20mg).

A common example of pill splitting
these days involves good old aspirin.
Health authorities now urge anyone at
risk for heart disease to take half an
adult aspirin tablet a day. A regular
aspirin tablet contains 325mg, but
studies show that 160mg or less is just
as good at lowering the risk of a heart
attack or stroke —and safer. Some
companies now make half-dose aspirin
tablets and children's aspirin comes in
lower doses (generally 81mg). But
often the least expensive alternative is

to buy a large bottle of generic aspirin
and split the pills in half,

Pill-splitting saves money hecause
pharmaceutical companies and phar-
macies often charge nearly the same
amount for a particular medicine
regardless of its dose. For example, a
once-a-day drug may cost $100 for a
month's supply of both a 100mg dose
and a 50mg dose. Thus, if your doctor
prescribes the 50mg pill, it'll cost you
$100. But if he prescribes the 100mg
pill and instructs you to cut it in half,
$100 will buy you two months worth of
medicine, If you take several medicines,
that kind of savings can mount up.

Not surprisingly, many insurance com-
panies are in favor of pill-splitting
hecause it saves them money, too. Your
employer may like the idea for the
same reason, Some insurance compa-
nies now provide you with a list of
approved drugs to split. And a few are
even requiring pill-splitting by not
covering the cost of some lower-dose
drugs. This forces people to buy high-
er-dose pills and split them, The
American Medical Association and the

American Pharmacists Association
oppose this practice. But these organi-
zations acknowledge that many pills
can be safely split if done correctly.
The Department of Veteran's Affairs
allows pill splitting at a number of VA
facilities, though it does not formally
endorse the practice, '

Most drug companies oppose pill-split-
ting. They say it can be dangerous, But
studies to date have not shown any
adverse impact on health. In addition,
by reducing the cost of prescription
medicines, pill splitting could improve




1 [

health outcomes by helping people
afford the drugs they need and comply
with the drug regimens their doctors
recommend,

Consult your doctor about pill splitting.
The dose you take of most medicines is
very important. If you don't get the
right dose, the effect of the drug may
be substantially reduced. Your doctor
should know which drugs can be split
and which cannot. You can consult a
pharmacist, too, who may be willing to
show you how to split your pills.

Pills are only safely split in half and
never into smaller portions, such as
into thirds or quarters,

There is no official, complete list of
medicines that can be split, and some
drugs are dangerous to split, That makes
it doubly important to consult a doctor
or pharmacist. Generally the following
kinds of pills should not be split:

o: Chemotherapy drugs

¢ Anti-seizure medicines

=

Birth control pills

=

Blood thinners (Coumadin, warfarin)

=

Capsules of any kind that contain
powders or gels

e Pills with a hard outside coating

© COMSUMERS UNION 2006

(1) Prices are nationwide retail averages; information derived by Consumer Reports Best Buy Drugs from data
provided by Wolters Kiuwer Health. (2) Dose used for caleulation is double the dose listed in first column. Price
of that dose is not given here,

« Pills designed to release the med-
ication over time in your body

o Pills that are coated to protect
your stomach

o Pills that provide drug release
throughout the day

o Pills that crumble easily, irritate
your mouth, taste bitter, or contain
strong dyes that could stain your
teeth and your mouth,

Examples of medicines that cannot be
split include oxycodone (OxyContin) for
pain, omeprazole (Prilosec) for heart-
burn, and cetirizine {Zyrtec} for allergies.

Some pills may deteriorate when
exposed to air and moisture for long
periods after being split, Therefore, you

should not split your pills in advance,
Instead, do it on the day you are tak-
ing the first half. Then take the remain-
ing half on the second day.

Don't split your pills with a knife. This
can be dangerous and generally is
imprecise, That is, it leads to unequal
halves too often, studies show. Instead,
purchase a pill splitter. They cost from
$3 to $10 and are available at most
pharmacies and large discount stores.
A device for splitting oddly shaped
pills may cost more, up to $25. Some
insurers will send you a pill splitter for
free so check with your health plan.

If you have poor eyesight, or if you
have an ailment like arthritis or
Parkinson's disease, it might be diffi-
cult for you to split your pills. You
should talk with your doctor about
whether it might be too much of a bur-
den. Likewise, people with memory
problems or impaired thinking are not
good candidates to split their pills.

The easiest pills to split are relatively
flat round ones with a scored center,
That's a slightly indented line that runs
across the center of the pill. However,
not every pill that has a scored center
is meant to be split. Again, consult
your doctor or pharmacist,
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addressed full force is prices.”

Even as a temporary solution, tablet
splitting remain risky and underresearched,
according to some. The American Society
of Consultant Pharmacists' (ASCP) policy
staternent on mandatory tablet splitting
(available at www.ascp.com/public/pr/
policy/tabsplit.shunl) warns of forcing
extra medication-handling procedures on
patients with physical or menral limitations
such as arthritis or parkinsonism. ASCP

Tablet Splitting

continued from page 16

Others view tablet splitting as a tempo-
rary escape from the larger issue of rising
drug prices. “I'm glad that [Dr. Parra’s]
results were positive ... but it’s not a solu-
tion, it's a Band-Aid,” said Daniel Hus-
sar, PhD, Remington Professor of
Pharmacy, Philadelphia College of Phar-
macy. “The issue that needs to be

Tarceva
erlotinib

tablets

TARCEVA™ (erfotinib) TABLETS BRIEF SUMMARY

INDICATIONS AND USAGE

TARCEVA is Indicated for the eatment of paneats with (ocally advanced o
‘metastatic non-small cell fung cancer atter failure of at least o prior
chematherapy regimen.

Tesults from two, mulbcenter, placebo-controlied, rRndarmized, Phase 3 (nals
conductad in first-fine patients with Iocally advanced of metastatic NSCLC
showed N elinical bonefi with te concument administration of TARCEVA
wilh patinum-bases and

gemciiablng and cisplating and Its use Is pol iecommanded In Vial setung,

CONTRAINDICATIDNS
Nona.

WARNIRGS

Pulmonary Toxloity .
There have been infrequent reports of serious intersulial Lung Disease pLD),
Inchuding fatalies, in patients recebing TARCEVA lor weatment ol NSELC o
other advanced salid umors. in the rENCOMZEd single-agent siudy {se
BLINICAL STUDIES section of Iyl prescribing fnformatian), the incidence
ol ILD {0.8%) was the same jo Loth the placebo and TARCEVA groups, The
averallincidenca in TARCEVA-trealed patients from all studies inciuding
uncunbolied studies and studies with concurrent chemotherap)) was
approemalely 0,6%. Repaned dagnoses in patienis suspecled ol having
LD Included pneumentis, intersttia! pnevmonia, intersUtial lun) disease,
cbierative bronchlalis, puimonary fibrosis, Acute Respiralory Disuess
Syndrome and fung Infitraton, Symploms staned from & days to more than
§ months (median 47 days) alter Initiating TARCEVA heriry. Most of e
cases were associted with conlounding of contribuing faciors such as

ot p g
parenchymal lung disease, (etastatic fung disease, of pulmonary infechons.
In the event of acule onsat of new o progressive, unexplained puimonary
symiptoms such as dyspnca, cough, and fever, TARCEVA therapy stiouid be
imerrupted pending dagnostic evatuabon. f LD Is diagnosed, TARCEVA
should e discontnucd and apgronnate tealment instiiuied as necessary
(see “ADVERSE REACTIONS and DOSAGE AND ADMINISTRATION -
Dose Modifications secbons). g

Pragnancy Category O

Ertolinib has baen shown fo cause majemat foxichy vith Associated
ambryo/fela lethaltty and abortion in rabbils when given at dases hat
resull In plastna drug concontralions ol approsimalsly 3 limes those in
humans (AUCs t 150 mp dally dose). When given dunng e puriod of
aranogenesis 1o achiove plasma drug concentrations approumalaly agual
1o those In humans, based o AUC, thete was no increased incidence of
inbiryodtelal lothalty of shortion I rabibils of rots, Howaver, lemala 1ats
Wreated with 30 mg/m'/day or 60 mg/m'/day (0.3 ot 0.7 limes ine chngal
dose, bn § ing/m’ basis) of edolinib priot to mating tiough the first week
of pregnancy had 8n inciease 1o early 1ESOMIINS which resufted in a
decrease in the number of Ive letuses.

tio teratogenic sfects were observed in rabibits of rals.

There are no adequale and wel-conlrolied Studies it fYegnant wunien ising
TARCEVA. Wamen ol childbearing pateniial should be advisesd lo avoid
pregnancy while on TARCEVA. Adequale conlacepive mithods shoults be
st during therepy, and for ot least 2 weoks aller compleling therapy.
Troatmer stould onty b contimed in pregnant women il the potenhal
benellt to the mother outwelgh the fisk to the fetus. I TARGEVA is used

TARCEVA™ (erlotinib)
Elovated International Normalized Ratin and Potential Bleeding

Inlemanonal Normalizea Aatio (NA) elevabons, and inlrequent repons of
bieecing events including gastroatestingl bleeding have been reponed In
chinkeal studies, somg sssocated with concurmitant warfasn adnristraon,

TARGEVAT™ {eriotinib)

TARCEVA ard placebo Weated pafients, respectvely, Grage 3 {> 6.0 - 20.0x
ULN) elevations were noy observed {n TARCEVA-realed pabents, Dase
Teducbon o Interuplinn of TARCEVA should bo consideed i changes In iver
function arg bevese (sce DOSAGE AND ADMINISTRATION - Dose

Patenls takng warlann af oliel in-cienvad shoild
be monitared regulary for changes in prothromoin bme of INR (see
ADVERSE REACTIDNS secton),

of Ferliilly

Esotnib has nat been tested fof catcinogenichy.

Eriolinib has been tested lor genoloxicity in & sorios of i wbo 3ssays
{sacterial mutation, human lymphocyte chromosome abmation, and
mammalian cell mutation) and an ) yvo mouse bone Marow microaucleus
st and did tiot causs ganetic darmage. Erialinib did nol impair lertidy in
tidher maie of (emale rats.

Pregnancy

Pregnancy Category D fsee ang -

for Patients seclions).

Hursing Mothers

s rjol known vihether enoinb ks eacteled n human mitk, Bacause many
drugs are oxcreled in human milk and because ine eflects of TARCEVA on
infants lave not been swied, women should be advised against bieast
(geding while recerng TARCEVA therapy,

Fediatrie Use

The safety and effectveness ol TRACEVA in pediatnc patients have not been
studied.

Gerlatric Use

0f me Tola! aumbet of patients parucipating in the randomued tial, 2%
we(e Jess than B3 years of age. ang 38% of patenis were aged 65 years o
oider. The survival benefit was mamntaines across both age groups (see
CLINICAL STURIES section ol il prescnoing fatmation). Na meaninglul
dhlierences in salely of phanTACLKINENCS verg oserved batvieen younger
and oider patients, Theselore, 0o gosage agjusIENLS are recommendad in
alggrly pavents.

information for Patients

1 tha lollowing Signs o symploms occur, patients shaui seek medical amvice:
aromply tsee WARNINGS, ADVERSE REACTIONS and NOSAGE AND
ADMINISTRATION - Doss Modificalion sechions),

» Severe of persisient dianhea, nausea, anoreaz, of Vomivg

« Onset o viotsenmg of unexplained shanness of ureaih of cough

+ Eye imtanon

Vomen of childbianng patentia) Shouis be acvsed (0 avoid becoming pregnant
vl kg TAACEVA (sec WARNINGS - Pregnancy Category D secuon).
ADVERSE REACTIONS

Salety evauation of TARCEVA 15 based on B50 cancer patients who tecened
TARCEVA as monatneragy and 1228 patients vava recewed TAACEVA
coneurtently vath cheroiherapy. Auverse events, tegardiess of causaiy, thal
cccuten In at least 10% of pavents Veated vath TARCEVA and al least 3%
(nare ofien 1nan In e placebo group in ine rendomized nal ate suminanzed
by NCI-GTC tversion 2,0) Graae in Table 1.

There have been reports of serous ILD, including fatalilies, n pahents
reeenang TARCEVA for reatment of NSCLC or ather advanced solid wmors
(sec WARNINGS - Pulmonary Toxicity, and DOSAGE AND
ADMINISTRATION - Dosa Modifications sectons).

The mast common adverse feactions in patients receiving TARCEVA were
rash and diarrhea. Gtade 34 rash pnd diarrhes occurred in 9% and 6%,
tespectvely, in TAHCEVA-Ueated patients. Rash and gianhea each iesulted in
‘stuty discontinualion In 1% of TARCEVA-trenled paticnts. See percent ard
1% of patients needed dose reducbion lor rash and diarrties, respectively,
The mecian lime to onsa ol cash was 8 days, and the median ime 1o onsel
ol diamea was 12 days.

Table 1: Adverse Evants Occuriing In 210% of TARCEVA-Ireated
Pationts (21 Randomizstian of TARCEVA o Placabo)

sechon).

Inlrequent cases ol gasvonlestinal bieeding haw been (epoted in chaicl
STudies, S0y assaciated with conconitant warfiin sdminsttion (see

F - Bevated lizwd Ritio and Potential
Bleeding soime vt HSAD

HCI CTC grade 3 conjunclvitis and keralitis have been reported
intieruently ln pabenls recelving TARCEVA therapy. Cameat ulcerations
may also ocout {see PRECAUTIONS - Information for Patients sectian).
in general, no natable diierencas i the safety of TARCEVA could be
discermed between [emales o males and betveen pauents younger of

‘oider than the age of 85 years. The salety of TARCEVA appears simar n
Caucasian and Asian patients (e PRECAUTIDNS - Geriutric Usa section).

OVERDOSAGE

Singie oral doses ol TARCEVA up 10 1,000 mg in healtny subjects, and up
1 1,600 mg In cancer padenis have been lolerated, Repeated hwice-ually
uoses ol 200 my in healthy subjects were poady oteraled aher only 3 law
days of dosing. Based on the uala from Mese studies, an unacceptable
InCHIENEE o Skvere AUVE(S2 Events, such as tiamnea, fash, and hver
yransaminase efevalion, miy occur abave the recommended dose of

150 mg dally In case of suspected tverdase, TARCEVA stiould be yathheld
and sympiomatc seament instiuied.

DOSAGE AND ADMINISTRATION

The recommended daity dose of TARCEVA 12 150 my taken & least ong how
belore of twa hours aher the ingestion of [ood, Treatment shauld continue
uniil gisease progression of unacceplatie loxicity ocours. There is no
evidunce thal teattent beyono progression is beneficial.

Dose Modlfications

{n pavents who develop an acute onsel of new o progressive pulmonary
symploms, such as tyspned. cough or fever, beatment wih TARCEVA should
ba inlemupted pending diagnoste evaluahion. IHLD 15 diagnosed, TARCEVA
snould b discontnied and apgropnale roaiment NsUuieo 25 necessary
(see WARHINGS - Puimenary Toxlcity secton).

Diamnea an usualy be managed vat: loperamide. Pauents vath severe
diarrhea viho af uteSpONive 10 loferamide of who become dehyorated
iy Fequire 00se (BOUCKoN of lemparaly interupton ol harapy. Patiems
vath 5evere skun 1eachons may Blso fequit Bose 1EduCtion of temporary
imerruption of erapy.

Vfnen dose feduction 1s necessary, ihe TARCEVA tose stuuld be (eouced n
0 mg cectements.

In pabients who ate biing concomaantly vealed with & strong CYPIAY
wihitos such as atazanaw, cladthromyaon, indinawr, ivaconazale,
fetoconazole, nefazodone, netfinaw, ritanavy, saquinavil, lcithromyein,
Woteanaarmycin (TA), o vonconazole, a dose feguchinn shoult) be considered
SNould Seveit BUVBISE 1EACHONS OCEUT,

Pre-ratment with th CYP2A4 inducer mampan oecreasss ook ALC by
about 273, Nemale eatments lacking CIF3A4 inducing acinity shoultt b2
considered, i an ahernative Veatmen! ts unavailable, a TRACEVA dose greated
than 150 mg showld bo consketed, I e TARCEVA doso 1s adjusted upvard,
the dosa wil newd o be feduced upon disconbinuation of AANMIGA of ovier
wnducers. Ot CYPIMA Inducers vichde ritabin, rilapentn, phinyion,
caramazessne, phancbartxtal ant B1. Joty's Wort, These 100 shouid be
avolded Hf passile {seg PRECAUTIDNS - Drug Intzractions section).
Erlotinds bs shmnand by hepatic mesaholism and biiary excrabon. Therefore,
Ccation should be trsed when admavsienng TARCEVA 1o pavenis with hepate
mpaiment. Dast teduction t infamsption of TAICEVA should be considered
$nould SeveYe averss (eachons ocou (see CLINICAL PHARMACOLDGY -
Special Popullations - Patierts With Hepatic Impaimment sacbon of full
escrityng nfomabon, PRECAUTIONS - Patientts With Hepatie .
Impairment, and ADVERSE HEACTIONS sectons).

HOW SUPPLIED

during pregnancy, tho pavent i b2 appised of e patantal nazard Lo TATICEVA Plocabe Toe 25 mg, 100 my and 160 my siengths are supphed as white fim-coaled
Ure lenus o potential risk for loss of th prEgnancy. N=485 Ne242 \atiels v Gaihy oral AUmSHARON.
PRECAUTIONS HEI CTC Any (wado Grade | Any Grade Grate TARCEVA lertonio) Tobters, 25 mo; Round, benimas (ace arkt sraght sides,
Drug Interactions frade Grivde 3 4 | Grixe 3 4 e lém-caated, pnted in orange with a T and *25° on one soe and piain
Ca-ueatrient with D polent GYP3Ad inhivilor kuloconazdie rcreases MedORA on e othe side, Suppiiedn boles of 30 labiels toc 50242092-01),
wiiatinih ALC by 273, Caviion shouid be used whien administenny of \aking preforred Term %% %l % % % JARCEYAT ool Toblels 100 ma, Found, biconve lacm and st
TARCEVA with aetoconazole ang athes suong CYPIAA inhibliors such as Razh p 5 ; m o sides, wivio Him-coaied. pinted I gray wilh °T” and “100” on ono side and
" atzanavl, indingeir, f naltinaw, il Hain o0 the other selu. Suppied in Lores of 30 Labiets (NDC 50242-D63-03),
fanayir, aquinavir 1 (1401, Bnd vr Dianhea 54 6 1| 8 <1 0  IABCEVAT foriobmib) Tobiets 1601 Pound, bonves face and sumghl sides,
{se¢ DOSAGE ANO ADMINISTRATION - Dosa Modifications sechon). Anorexa ) T 1 W P white fimecruited, paed o masoon widh T and *150° ¢ one s0¢ #d pan
Pre-treatment with the CYP3A kducer nfampicin Gecreased enatinit AUG by Fatigue 52 7 2 " % : on tna atier side. Supgiied i batbes ol 30 tatvets (OC E0242-064-01)
atent 2/3. Alternate teatiments 1acking CYP3A4 inducing actety snould be aug - STORAGE
consared. I an anermative eatment is unavailabie, a TARCEVA dose reater Oyspnea 41 17 1 B 15w S R R
an 150 1 Shoudd be considereed Il Ure TARCEVA (0se 1 acjusled Upwiid, G n i ol w2 o f;‘:“l;fé:rzg ) ECUBONS PATITA 6 15 - 30°C (59° - B6°F)
e case Wil eed 10 be reduced upon discontinuaten of flamypicin o other - 8 inlled Room Temperalure,
inducers, Other CYPAAL inducers Includa ritabusin, Alapentin, phenyton, Hausea w3 oy w2 0 d for: O8I F Inc., Meke, NY 11747
carbamazeping, phencbaurbita) and SL. John's Wort (see DOSAGE AND Inlection 24 4 0 15 2 [} by: Schwarz Pharma Mamsaciunag, Seymour, I 47274
ADMINISTRATION - Dose Modificabions secton) Varinng 23 2 1| w2 0 Distributed by Geneniech inc, 1 DNA Way South San Francisco, CA
Hepatotmaclty Stomate 7 e 0] 3 o o OB
increases in fiver st {iave been observed Prorts 1 < I 5 Iy 0 For lurbhas inlonmabon pleasa cah )-877-TARCEVA (1-877-827-2302) of
TARCEVA veated pavents; thereloke, penodic Iver hnchon \esung isil our webshe Al vaw.Talceva.com.
{ransaminases, tiubin, and akaling phasphatase) should be considered. Diy skn 12 ] 0 4 0 ]
Dase reduction o Intemuption of TARCEVA should be consicercd H changes Conjunctivilis 12 < @ 7« Py
in lover tunction e st {sec ADVERSE REACTIONS sectxn), y TN
Patients with Hepatic impalmment L 12 e g 3 g 0 Genentach (0 SI)OD‘CO)OEY
Atcdoming! pain 11 2« 7 1<l tiegmcoinar

b1 vitro and i vivD ddence sugqest thal enctidd & deaved prmanty by

1 Ivet, Thereloxe, eriatid exposure may be increased 1 patents with bepate
Oyshanction (see CLINGAL PRAMACOLDGY - Special Popudatiors «
Pubbents with Hepatic ime secton of ul preseribing info
DOSAGE AND - Dase o sec2cs),

Livey funcion fest abnarmalives (neuding eievated alanine aimufsransierass
(ALT), asparie aminotransierasa AST) and bindin) have teen observed.
These elevalions ward (ranly Wansient o associaled with iver MeBstAses.
Grace 2 (»2.5 - 5.0 x UN) ALT elevatians cccurtesd in 4% and <1% of

1acEvA and (0s1Y oncology are vadsmarvs of

05! Pharmaceutcals, ., Melitie, Y, 11747, USA
©2004 08 Pratmacewicals, Inc,, and Genentech, e,
Aioghs jesesved. 1104 7583300 0% TAR2E1104

Director of Policy and Advocacy Tom
Clark, RPh, MHS, told Pharmacy Practice
News, “Tablet splitting has been done clin-
ically for many years, usually in cases where
the patient needs a lower dose than is com-
mercially available, But we don't want this
to become widespread. Patients must be
carefully selected and educated.”

Both Dr. Hussar and Mr, Clark brought
up practical questions involved in tablet-
splitting programs. Considering long-
term care facilities, Mr. Clark wondered
whether already overextended nursing
staff would be responsible for splitting
tablets and where half-tablets would be
stored. Having the pharmacist precut all
tablets in a prescription poses its own
problems, he noted, "Once a tablet’s coat-
ing is breached, air and moisture can
affect it. Is a half-tablet going to be stable
for 30 days?”

Dr, Hussar raised issues regarding
patient—pharmacist communications, “If
the physician says one pill and the phar-
macist says half a pill, who does the
patient follow? What if the pharmacist
splits the tablet and the patient thinks it
still needs to be split?”

The bottom line on tblet splitting for
Dr, Hussar remains the bottom lne.
“Who's saving the money? Is it the
patient? The hospital? Pharmacists will
spend more time talking to their patients
but pharmacy benefits managers aren’t
going to agree to higher dispensing fees.”

However, Dr. Parra noted a recent study
showing that statins were the drug most
likely to be discontinued by Medicare
recipients because of cost. He added:
“Although tablet splitting statins is not
the solution for rising drug costs, it surely
can have a role.”

-—Shayna B. Kravetz, BSc

b
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Tablet Splitting

continued from page 1

Participation in the Florida program was
voluntary, Tablet splitting eventually
beeame the default for electronic orders of
eligible prescriptions, although prescribers,
patients or pharmacists could still opt for
whole-tablet regimens. During 1999,
3,787 patients reccived daily doses of sim-
vastatin at 5, 10, 20 or 40 mg. The paticnts

were divided into two groups depending
on whether they agreed to undergo volun-
rary conversion from whole simvastatin
tablets to split tablets. Patients’ low-densi-
ty lipoprotein cholesterol (LDL-C) levels
were followed through conversion to tablet
splitting or, for patients who still received
whole-tablet dosages, for at least 45 days.

With data for 1,098 patients in each
group, 76.3% of patients in the tablet-
splitting group achieved final LDL-C lev-

els <130 mg/dL, versus 73.6% of those
receiving whole tablets (P=0.14). The two
groups also showed similar changes in
LDL-C levels from baseline, and average
final LDL~C values overall; patients in the
tablet-splitting group averaged 110.9429.6
mg/dL and patients who received whole
tablets averaged 112.1¢32.4 mg/dL
(P=0.304). Patients’ adherence to each reg-
imen, as tracked by prescription refills, and
transaminase levels did not differ signifi-

—

clinical siudies, there ware 5ty patients over 65 years of age and hiny-one palients over 75 yeuis of age. Ho
averall differences tn safely or efficacy weie observed btwean Inese subjects and younger subjects, and wlher

idoSite™ Topical System
nprised of LidoSite™ Patch (Lidocaine HCW/Epinephrine Topical
tophoreic Patch) 10%/0.1% and LidoSite™ Controller

{ Summary (For full Prescribing Information, refer Jo package insen.)

SATIONS AND USAGE. LidoSite™ System fs a topical local anesthetic dahvery system indicaled lor use on
\al intact sKin 1o provide focal analyesia tor superficial ical p such as intia-
s cannulation, and Jaser ablation of superficial skin lesions. LidoSile™ System Is indicated lor vss on patients
wis of age and older.

TRAINDICATIONS. LidoSite™ Sysiem &s contraindicaled in patients with 4 known istory of hypersensitivity
<2t anesihetics of the amide type, sutlnies, or 1o any ather component of the product (See also WARNINGS and

SAUTIONS sections), LidoSite™ Syslem Is contiaindicated for use in pafients with elecirically-sensiive

its (2.0, pacamakers).

INIHGS — Rx Only, DAKGER-EXPLOSIVE HAZARD: This product could serve as an ignilion source and should
1e used In 1he presence of ilammable anasthetics. Accidental Expasure n Children: Even a vsed LigoSite™
& contains a large amount of lidocaing (up 1o 100 mp). The potential exists for a sniall child to sutier serous
1se eflects lrom chewing or ingesting a new or used LidoSie™ Palch, Chitdion shouttl be closely abserved
1 treated wilh the LidoSite™ Sysiem, and LidoShe™ Patches shauld be stored and dispused af in the proper
ner. Skin Raactions: Jontophoresis can cause skin irritation, buming sensation and/or burns. Patients shauld
samed ol the possiviliies and aleried 1o early signs such as iiching o warmih. Palients shouli be instructad
stify appropiiate personnel s suan as symptoms are delected, Longer than recommended durations of appll-
1n. tepeat applications or continued lion after the of symploms may increase the risk af local
wrimtion of injury. luntophoresis with the LideSHts™ Patct may cause iransient, local blanching or erythems
¢ dermis undor Ihe palch, The redness under the elongated teservalr s notmatly unifarm in color, vihile undet
sucular reservolr the color may be mollled. Suitile Allargy: LidoSite™ Palch comaing sodium metabisuliiie,
Wite thal may cause allergic-type reactions including anaphylactic symptoms, and {lte-thieatening or less severe
mallc episodes in ceraln susceptibto people. The overall prevalence of sullite sensiivity in the general popu-
o ls unknown. Sulllie sanshivily s Gean more Jreguently in asthmatic than in non-asthmalic people.
opconsiriction Relxied fo Epinephrina: Since he LicoSite™ Patch contains a vasoconsirictor, i should not be
1 on areas of e body supplied by end arteries o having oihervase compromised blood supply. Repealed
hcatigns should not be made to he same site. Patients with peripheral vascular disease and those with hyper-
Jve vascular disease may exhibit an exaggerated vasoconstrictor response, LidoSiie™ System shovid be used
+ caulion in patlenls with severe coronary arlery disease, fiyperiension of cardiac disthythmias of in palients
+ ate cugrantly taking moncamine oxidase {MAQ) ihibitors or trcyclic antidepressanls.

:CAUTIONS, General: Since amide-typ focal e by the liver, LidoSile™ Syslemn
16 be usad with cautlon In patieots vith hapatic disease. Palients with severe hepatic disease normally ate al
ealer fisk ol developing toxic plasma concentiations, LidoShe™ System should be used with caution 1n pere
5 wilh known drug sensilivities. Patlents aliesgic to para-anino-benzoic acid derivalives (pracaing, felracaing,
2ucaine, 81¢,) have nol shown ross sensihwity o lidocame, Nevenheless, LidoSite™ System should be used
1 caulion In patients wih a hisiory ol diug senshivities, especially it the eviologic agenl is uncenam. Lidocaine
epinephrine shiould be used ith caution in pationts with impaired cardlovasculai function since they may be
+ able lo compensate fof changes in cardizc conduction, contractility, and vxygen demand (hat may be caused
sysiemic exposure 10 tese grugs. LidoSte™ System shouid be appiied only by a heatlh care praciboner in 2
11 carp setting. Resuscilative equipment, oxygen, and oilier resuscilalive drugs should be available for imme-
‘¢ yse when LidoSile™ System s aoministered. (See WARNINGS aad ADVERSE REACTIONS). The intended
wmen! stte should not be covered with excessive hai, as that may alfect patch adhesion. The LigdaSile™ System
_ ol been \ested for salety o etictiveness in the head and neck sreas. over-gamaged or denuded skin, o1 on
cous membranes, The salety ol LivoSite™ System has not been tesled patients who hiave ieceived ong-ienn
ament with corticoslernids.  Clinieal Judgment should be vxeicised when considering the use of LidaSke'™
Jtem In hese patients, 95 they may be more susceptible o skin tnjury from LidoSile™ Syslem The LidoSue™
cht reservoirs must femain in compiele contact with (e skl during wreatment. Thierelote, esiichng motion is
ommanded for \hose application slles whete movement could retease ihe pateh from he skin. Foliowing ion-
norests and patch removal, e weaiment sile should be cleansod according o Slandaid prachce pror (o slar
the medical procadurs. Kon-lntacl skin: Application to broken ar itamed skin. nay result in tocal bissue Injury

reportest chucal experience has nol identified diflerences in responses between elderly and younger patienls,
However, groater sensitivity of Individuat patlents greator than 65 years of age cannol be ruted oul. In chaical stud-
ies ol lidocaine, the ch halt-lite of lidocsing was satisticatly significanily fonger
in elderly palients (2.8 hours) than in younger patlents (1.5 bours) (See GLINIGAL PHARMACOLOGY). Labor and
Delivery: The eliects of LidoSite™ System on the mother and letus, on the duration of labar of delivery, and an
neonatal ciicome and maturalfon have not been studied. Should LidoSite™ System be used concomiantly
with other progucis containing idocaine and/or epinep fotal doses ibuter by af i must be
considered (Sea DOSAGE AND ADMINISTRATION).

ADVERSE AEACTIONS. Systemic (Dowe Ralaled) Reactiuns: Syslamic adverse reacilans {ollowing the lon-
tophasesis of idocaine and epinephring using the LidoSie™ System according la tha dicections {or use are wnlike-
ly duo o the absorbed tose (Sea PHARMACOKINETICS seclion). Systemic adverse etfects of lidocaine aie simitar
in nalyre o thuse observed with olher amide-type local anusihetics inciuding enher exchialory and/ot depressant
L d . 3 euphoria, contusion, diziness, drawsiness, tinnitus, hirred of
double vision, vormiling, sensations of heat, cald of numbness, twilching, tremars, convulsions, unconsciousess,
respiralory dep and arest) CNS i Excitatory CNS feactions may be briel b may not ueeur
a all, In which casc the first may be feading to i lar man-
ileslations are usually depl and are i i
wysihythmias andfor cardiovascular collapse which may lead to cardiac arrest. Syslemic adverse effects of epi-
nephrine may inclute palphations, wachytardia, hypeniension, swealing, nausea and vomniting, respiratory dificul-
ty, pallow, dizamess, weakness, lremal, headache, apprenension, nervausness and anxiety, Cardlac arhythmias
may loliow the adminisiration ol epinephnne, Allzrgle: Allergic eactions, including anaphylacloid ind anaphylac-
lic, may acowr @s @ fesull of sensitivity cither to the locat anesthetic agenis o to the preservallves such as sodium
tnetabisullite. They may be characierized by cutaneous lesions, urticaria, anpioedema, bronchaspasm, tachycardia,
hypotensian of shock. Allargic reactions as 8 resull of sensitivity to lidocaine are extremely rare and, If they oceur,
should be managed by conventional means, The delection of sensitivity by skin testing s of doubttul value,
MOST COMMON ADVERSE EVENTS, in placebo-controlled studies with LidoSite™ Symtem, 4.5% of patients on
placebo (N=333) and 4.5% ol palients on LidoSie™ System (N=330) teporied an adverse event. Hecause Ihe places
o proups were nol “no wealment” groups, but insteag gencrally uilized an unallered LigoSile™ Patch of an epl
sephiing only-conuining pateh with of cutteit, fing the incidence ol adverse events between the
placebo and LigeSite™ System groups may not fully elucidats the incidence of adverse events that are atiribulable
\o iontophoresls, epinephring or tocal irralion from paich application. In these studles, adverse events that
occused al a hghes incidence in LidoShe™ System {realed subjects compared to placebo treated subjects includ-
ed subculaneous hematama (0.0% vs. 0.3%} and vasocansiiction {0.9% vs. 0.3%), In ane sludy, the incidence
of application site papules was reponied 1o he as high as 12% and in dnather study ihe incidence ol hums was
teported to be as high as B%, There were no serious advorse events atiribuled o LidoSite™ System heaument 1
thie oversl salety database {12 patients adminisiered LiduBite™ System) 0.8% of patients disconinued due 10 an
advesse event, The most common reasons for discontinuation were. application site pain, H=d (0.5%), applicatiun
site butning, H=3 {0.4%), and pruritus, N=1 (01%).The mast frequently chserved adverse events lrom alf studies
are piesented below:

Summary of most fraguently obsarved adverse avents lom alt studles Invoiving LidoSie™

Placeie
LidoSie™ System {LidoSHe™ Patch wilhout
LidaSie™ System | withoul lidocaine apphication ol curient
Adverse Event (Ns = 827, Ni=825) | (Ns = 308,H1=308)" (Ns=25, Ni=26)"
0 {%] n{%)} n{%)
F sensallon with lantophoresis 22 (2.4) 18 {5.8) 0
Rash (includes macular & papular) 45 (4.9) o 0
Buins 13 (1.4) 1{0.9) [
Subeulaneous hemaluma 3 (0.3} 1 {0.3) 0
Marked vasotonsiiciion ! 3{0.3) 2 {0.6} 0
Erylhems 140.1) 0 0
Urticarla 1{0.1) 8 0

*Ny=Number of Subjects, Hy=Number of Treasimenls; % computed based on the nurnber of trealments () inthree
F siudles each subject recewved thtee icalments dunng {he study,

nightes blooy concentrations of hdocaing fom increased absorphion. LidaSite™ System s only
use on intact skin, Eye exposure: The cantscl of LidoSite™ PalEh with syes, should be avoided pased oo the
fings of sevare eye rrination wilh the use of similar producis in animals, 1 oy contach ecewrs, immedialely
<h out 1o eye with waler or saline and protect the eye until sensation ielurns.
peated spphication of LidoShe™ System may inerease biood levels ol fidocaine. LidoSite™ System should be
30 with caution in patienis who ey be more sensifive 10 the systemic eflects of docame. inchiding acutely il
aitated, of eidery patients. Lidacane has bean shown o intibif viral and baclenal rawth. The aifect af
1a5ite™ Palch on inwadermal jections of tive vaccines hias 0ol been delermined.
armalion For Patiants: When LidoSte™ System Is used, the pationt stiouts be aviaie that biock of sl sensa:
s in e \reated skin inay occut, For this reason, Ihe patient should avoid Inadyzitent rzuma fo the bivated ared
scralching, rubbing of exposute 10 extieme hot o cold lemperatures yntil complele sensabun has 1eluned.
mmshed seasation may persist for an hout of ore (See PHARMACODYNAMICS). Patients should be aovised
monitor the treated area for the return of sensation. The sppearance of 1o lizaled aiea ey appeat 1o be
\nchied or red which aie normal reactions and usually disappear within 24 hours. Pabents should be insiiucied
nonitar the site and report persisient pain, 1edness and alher skan abnurmatities pased upen direclions provids
1y the healih catt professional.
JHICALLY SIGRIFICANT DRUG INTERAGTIONS, Monoaniine Oxidase inhibitors: The aumimsttation of focat
2uinelics containng epinephrine of norgpinaphnng o patients receiving monoarming oxdase nhitors or -
che antidepressants may produce severe proionged hypertension. Anliarrhythmic Brugs: LidaSie! System
auid e used with caulion in patients receiving Class ¥ antiarhythmic drugs (such as (ocainde and tnexieline}
ace the systemle foxic etlects are thought o be adgitive and potentially synigistic. Local Anesthelies: When
JoSile™ System s used concomiantly wilh other products containing local anesiielic ageats, Ihe systemic
gosure rom all formulations must be cohsidered.
ANCINOGENEBIS, MUTAGENESIS AND IMPAIRMENT OF FERTILITY. Carcinoponesis; Long-tenm studies 1o
amale Die carcinagenic polential of idocaine in animals have not been conducted. Mutapenesis: The mutagenic
woniat ol fidocaine HCI has been Tested In the Amos SamonafiuMammalian Miciosoma Test, by anaiysis of
welural in homan ytes in vitro, and by \he mouse microiugieus (esl in vivo.
<ere was no indication of any mutagenic effects n these tests. impatrmenl of Farttity: Stuties \c evaluate the
sects ol hdocaine on lertity In animals have not been conduciod. Use in Pragnancy: Tertogenic Elfects:
;egnancy Calegory B, Reproduction siudies have been performed In rats at goses up to 500 mg/xp/day, s.c. (6.6
Ties the human injected dose) via mini-esmalic pumps and have revealed o signiticant adverse regroductve of
ratogenic effects attributable to hdocaine. Thete ate, howevet, no adequate and well-conirolied studies 0 preg-
ant women, Because #nimal repioduction shidies aie not always predictive of human re5ponse, this diug should
& used during pregnancy only It clearly needed. Hursing Methors: Lidocaine is excroled in human milk. The milk
+ plasimi ratio of systerically administered hdacaine is 0.4. Caution should be exertised whin LidoSne™ System
soministered to & nursing woman. Pediatrls Use: The satety and stectiveness of the LisoSe™ Systam nave
2en established in pediatric patients five years and oftier based on adsquate ang wel-comiolied studes (see CLIN-
AL STUDIES), The recommended dose fof pediatric patients live years and blder is \ne sarna 3s for adults. Salely
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cantly berween the two groups.

The Pros and Cons

One benefit of tablet spliing is that
some patients can save money. In a 2004
pilot program for Nebraska government
employees, patients were offered $10 off
each refill's copay if they split twblers for
their prescriptions of sermaline (Zoloft,
Phizer), citalopram (Celexa, Forest), esci-
talopram (Lexapro, Forest), and atorva-
statin (Lipitor, Pfizer). Participants received
a wblet splitter and brochure directly from
their health plan. In 2004’ first quarter, 113
patients saved $2,360 and the state health
plan saved $7,300, after paying administra-
tve costs of $4,500, said Nina Homan,
PharmD, Director of Pharmacy Programs,
Prime Therapeutics, a pharmacy benefits
solutions compuny based in Eagan, Minn.

sae Tablet Splitting, page 18

he following suggestions for . -

tablet splitting are based on an _+*
algorithm developed by the Amerl- ~
can Pharmacists Association Strate- .
gic Directions Committee (/ Am =7
Pharm Assoc 2004;44:324-325) and"
interviews with Daniel Hussar, PhD, . -
Remington Professor of Pharmacy,
Philadelphia College of Pharmacy, - -
and David Parra, PharmD, Clinical - =
Pharmacist, VA Medical Center, West
Palm Beach, Fla. K

The Prescription
‘Medications with narrow therapeu-’
tic indexes or unfavorable side-effect ~
profiles are not suitable to tablet split-
ting. Capsules cannot be split, nor can

tablets designed to have a sustained
release or glven enteric coatings tohi
snable effective passage through the
digestive systemn. Tablets should be B
able to withstand long-term exposure .
to air and moisture without degrading”
in texture or efficacy, especially if the--
pharmacist will spiit all tablets in
advance.

The Patient
Physical limitations that may

impede patients’ abillty to split |
tablets include lack of visual acuity or
limited manual dexterity bacause of
flinesses such as arthritis or parkin-
sonism and mental limitations such
as Alzheimer’s disease.

The Pharmacist -/
The pharmacist should ta
following steps: LTI

« Verify the relationship between
the daily dosage prescribed and the
dosage in the tablet as formulated;

« Ensure that both patlent and pre-
scription are suitable for a tablet-
splitting program;

« Verify that the patlent has a pill
splitter and is educated on its use;

« Clarify with the patlent what the
prescriber has told him or her about
the regimen and ensure that the
patient receives a consistent mes-
sage about how many doses to take
each day; and EEGP A .

« Follow-up on delay in getting..
refills to promote patient adherence.
and to prevent the patient from mis- |
takenly splitiing presplit 1ablets.
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Ken B James To: DWNY DIS LIST-KPSC-SCAL

f cC:
08/30/2002 08:14 AM Subject: SF Chromcle Today's News - Study finds pill splitting safe

FYI if someone hasn't already forwarded it to you . .
————— Forwarded by Ken B James/CA/KAIPERM on 08/30/2002 08 13 AM -eme

Ambrose Carrejo To: PHM DECs-KPNC

08/30/2002 08:09 AM cc: DUM Team-KPNC
Subject: SF Chronicle - Today's News - Study finds pill splitting safe

Some good news

At

Forwarded by Ambrose Carrejo/CA/KAIPERM.on 08/30/2002 08:08 AM

To: Al L Carver/CA/KAIPERM@KAIPERM, Richard A Wagner/CA/KAIPERM@KAIPERM, Jamie
Chan/CA/KAIPERM@KAIPERM, Matt T Nye/CA/KAIPERM@KAIPERM, Carey C
Cotterell/ CA/KAIPERM@KAIPERM "

cc: Stacey Olvera/CA/KAIPERM@KAIPERM, David Campen/CA/KAIPERM@KAIPERM, Ambrose
Carrejo/CA/KAIPERM@KAIPERM, Fred Hom/CA/KAIPERM@KAIPERM, GG PandT Chiefs-KPNC

Subject: SF Chronicle - Today's News - Study finds pill splitting safe

GGSA Public Affairs To: TODAY'S NEWS GGSA-IREG

08/30/2002 07:53 AM ce: .
Please respond to Subject: Today's News - Study finds pill splitting safe

GGSA Public Affairs

Today's News

Brought to you by the GGSA Public Affairs Department

vanciseo Chronicle

NO RIHERN CALIFORNIA'S LARGESY MEWEPAPER

Study finds splitting pills usually is safe

By Ron Winslow

Reprinted from the Wall Street Journal
San Francisco Chronicle

Friday, September 1, 2002

The practice of splitting pills to save money on prescription drugs could lead to significant cost
savings without risking the effectiveness of the medicines or the safety of patlents researchers
say in a new study.

But doctors, health plans and patients should limit the practice to pills that, for both their price
and the way they are made, lend themselves to it.
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"You need to make sure it's done accurately, with full discussion between patients and
physicians," says Randall Stafford, assistant professor of medicine at Stanford University's
Center for Research in Disease Prevention and lead author of the study, which appears in the
current issue of the American Journal of Managed Care. That being said, pill-splitting "can
provide cost savings without really changing the clinical care that patients are getting," Dr.
Stafford says.

Economic benefits of the strategy can be considerable. Kevin Graham, a cardiologist at
Minneapolis Heart Institute in Minnesota, says prescribing 40 milligram tablets of the
cholesterol-lowering drug Zocor for patients who then take just 20 milligrams a day by breaking
the pill in two can save $730 a year.

"These people are ofien taking not one but three or four or five drugs that each cost from $1 to $4
a day,” Dr. Graham says. "If you can get them a deal you become their friend."

But if patients, health insurers and employers see pill-splitting as an antidote to the soaring cost
of drugs, the pharmaceutical industry sees otherwise.

Big drug companies have consistently warned that the practice could pose a risk to patients by
leading to improper or inconsistent dosing and other problems. Kaiser Permanente, a big
health-maintenance organization based in Oakland, Calif., that encourages pill-splitting with
selective medicines, is defending itself in a lawsuit filed on behalf of some of its members
seeking to end the practice.

Dr. Stafford's study is one of the few to examine the safety question and to set out criteria for
determining which pills are best suited to cutting.

Dr. Stafford considered a list of 256 medicines commonly prescribed nationally and particularly
at a small health plan in Boston during nine months in the year 2000. He and his co-author,
David Radley of the Institute for Health Policy at Massachusetts General Hospital in Boston,
wirnowed them down to a list 48 medicines that could be split. But only 11 were prescribed
often enough in the health plan to be found both clinically appropriate and cost-effective for the
splitting strategy. '

"Tt's important to note that it's a minority of medications that fall into this category," Dr. Stafford
says. Yet he believes the potential for cost savings is substantial because drugs for high blood
pressure and high cholesterol as well as antidepressants -- all widely used medications -- were on
the final list.

Those on the list include the cholesterol reducer Lipitor and the impotency remedy Viagra, both

marketed by Pfizer Inc.; the antidepressants Paxil from GlaxoSmithKline PLC and Celexa from

Forest Laboratories Inc.; and the ACE inhibitor lisinopril, marketed as Prinivil by Merck & Co.,
and as Zestril by AstraZeneca PLC. (Lisinopril just went off patent and thus wouldn't likely now
be a cost-effective candidate for pill-splitting.)
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The economic advantage results from the fact that many drug companies charge essentially the
same price per tablet regardless of the dose. That's to ensure that doctors don't have to factor in
price when prescribing a dose to their patients, says Marjorie Powell, assistant general counsel at
Pharmaceutical Research and Manufacturers of America, the industry's Washington-based trade

group.

In developing their list of medicines suitable for splitting, Dr. Stafford and his colleague sought
those with characteristics making them particularly easy to break in half, such as pills that are
scored. They eliminated 125 drugs that either came only in one dose, were available only in a
capsule, were prepackaged or weren't available in pills at all. These criteria eliminated such drugs
as the heartburn remedy Prilosec, the osteoporosis pill Evista and common asthma medications
that are dispensed in inhalers.

An additional 61 pills were eliminated because the potential cost savings to be derived from
splitting weren't worth the effort; 31 others were ruled out because they were time-release
formulations or out of concern of adverse consequences if dosage varied to any significant
extent.

"It's important for both consumers and managed-care organizations to note that pill-splitting is a
strategy that needs to be used selectively," Dr. Stafford says.

The drug-industry group challenges the strategy. Ms. Powell says she isn't convinced consumers
are able to accurately split pills and that symptoms of heart disease and depression often require
diligent efforts to get patients on the right dose of the right drug -- something splitting the
medicines could undermine.

"It clearly isn't consistent with Food and Drug Administration labeling because you don't know
exactly what dose the patient is getting," she says. If a doctor urged any of her family members
to consider splitting their pills, she says, "I would make sure (they) changed doctors."’

At Kaiser, Tony Barrueta, senior counsel, says officials remain confident in the clinical and
economic wisdom of pill splitting despite the lawsuit. "You have to do it right," he says. "But it
just makes a lot of sense.”
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Splitting pills considered as way to cut costs

By TONY PUGH
Knight Ridder Newspapers

WASHINGTORN - In the scramble to cut rising prices for prescription drugs, consumers and insurers are
taking a new look at an old but controversial practice - splitting pills in half,

Purchasing large amounts of medications in high doses and cutting them in half saves money because
bigger-dose pills of many drugs often sell for the same price or only slightly more than smaller doses.

Consumers can purchase 30 10-milligram doses of the antidepressant Paxil for $72.02 at Drugstore.com, for
example. The site sells the same number of Z0-milligram doses for $76.80. Cost-conscious customers can
buy the larger-dose pills, split them in half and get twice as much medication for $4.78 more.

Pill splitting is not without risks. Because they may suffer from physical, mental or emotional problems, not
all patients can correctly split their pills,

And not all pills should be split., Some must remain intact to be absorbed properly. Others can't be split
accurately because of their shape. Even tablets with scores - those small grooves down the center - don't
always split e_venly, which could result in over- and under-dosing.

But with prescription-drug spending projected to jump 13.5 percent this year to $161 billion, health-care
plans are warming to pill splitting as a low-tech method to curb rising drug costs,

The Veterans Affairs Department allows pill splitting for its patients. Last week, the Illinois Medicaid program
began requiring patients who take the antidepressant Zoloft to purchase higher-potency pills and split them
in half. Since 100-milligram Zoloft tablets cost about the same as the 50-miiligram pills - $2.79 vs. $2.73 -
the state will reimburse pharmacies only for the higher dose.

The move will trim about $3 million off Illinols' projected $1.4 billion Medicaid drug budget, said program
spokeswornan Ellen Feldhausen. Private insurers such as Kaiser Permanente, United Healthcare, Health Net
and Wellpoint Health Network also have voluntary policies allowing doctors to permit pill splitting if patients
approve,

"I think it's inevitable that health plans will take a closer look at this, When they do so will vary and be
determined by their own needs," said Dr. Randall Stafford, a professor of medicine at Stanford University
who recently studied the cost-saving potential of pill splitting.

The savings must be balanced against the risks of improper dosage. A recent study of 11 commonly split
tablets found that eight, after splitting, did not meet industry guidelines for content uniformity - between 85

percent and 115 percent of the intended dose, Even scored tablets did not assure accurate dosages.

For these reasons, groups such as the American Medical Association, the American Pharmaceutical
Association and the American Society of Consultant Pharmacists have opposed mandatory pill-splitting
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. policies by health plans.

But if the doctor, patient and pharmacist all agree that pill splitting is workable, the practice can be safe on
a voluntary basis, said Susan Winckler, vice president for policy with the pharmaceutical association in
Washington.

Stafford's research, which tracked prescription records on 11 drugs, found that a Massachusetts HMO with
19,000 members could have saved nearly $260,000 a year by having its clients regularly split pills. Savings
ranged from 23 percent to 50 percent, depending on the medication, Stafford said. ‘

Tom Clark, director of professional affairs for the American Society of Consultant Pharmacists, said
Stafford's study overstated the cost savings and understated the risks. He said there had been no studies on
‘the health of patients who split pills.

"Our position is that it's irresponsible to promote this practice without any studies to show it's safe,” Clark
said.

For years, many people have split their regular-dosage tablets with razors, knives and pill-splitting devices
to stretch their prescriptions when they couldn't afford refills. Groups such as the AARP frown on the
practice, because patients don't get the proper dosages.

Kaiser Permanente, an Oakland, Calif.-based HMQO, has been the industry leader in splitting higher-dose pills

since it adopted the practice on a patient-voluntary basis in the early '90s, In 1999, Kaiser was sued over

the practice; several patients and a Kaiser physician claimed that patients were being forced to split pills.
Kaiser denies the allegation. The lawsuit is expected to go to trial next year.

Dr. Charles Phillips, an emergency-care physician in Fresno, Calif., and a former Kaiser physician, is a
plaintiff in the lawsuit. While working for Kaiser, Phillips said, he frequently saw patients with diabetes and
hypertension whose health was harmed by inaccurately split medications. He still opposes the practice
pecause of the potential for error. -

"It's bad medicine,” Phillips said. "It saves money at that moment in time, but if the patient gets worse
(because of improperly split dosages) then society is losing money, because they've got to pay for the
patient's care down the line."

Kaiser officials, who have continued the practice of pill splitting, said the Stanford study validated it.

"It confirms our view, which is that a well-designed tablet-splitting initiative has the potential to improve
" cost-effectiveness of care without impairing quality," said Tony Barrueta, senior counse! for Kaiser.

ON THE WEB

For more information about pill splitting, go to the American Sbciety of Consultant Pharmacists Web site, at
www.ascp.com/public/pr/po!icy/tabletsplitting

£ 2001 philly und wire service sourees, All Rights Reserved
hups/iwwas philly.com
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Half Tablet Program — Effective August 15, 2006
FREQUENTLY ASKED QUESTIONS

Q1 What medications are available for tablet splitting in the Half Tablet Program?

The list of medications available for tablet splitting includes:

| Category Dosage
ACE inhibitors Aceon 2mg, 4mg
Mavik 1mg, 2mg
Univasc 7.5mg
Angiotensin Receptor | Atacand 4mg, 8mg, 16mg
Blockers (ARBs) Avapro 75mg, 150mg
Benicar 20mg
Cozaar 25mg, 50mg
Diovan 40mg, 80mg, 150mg
Antidepressants Lexapro 25mg, 50mg
Pexeva 10mg, 20mg
Zoloft* 5mg, 10mg
Lipid-lowering Crestor Smg, 10mg, 20mg
medications Lipitor 10mg, 20mg, 40mg
Pravachol* Smg, 10mg, 20mg, 40mg
Zocor*
Antivirals Valtrex 500mg

* Half Tablet Program applies to the generic equivalents to these brands.

The list of medications available for tablet splitting does not include all medications within a
therapeutic class; only those medications determined to be appropriate for splitting are included.

Some of the tablets included in this program are not scored or designed specifically to be split.
However, with the use of a tablet splitter, these medications may be appropriately divided. Asis true
with all medical decisions, you and your doctor will need to determine if the Half Tablet Program is
right for you. Medications in the program will be reviewed periodically; additional medications may
be included as appropriate.

Page 1



Q2:

Q3:

Q4:

Q5:

Q6:

What are the criteria for determining which medications are included in the program?

The UnitedHealthcare National Pharmacy and Therapeutic (P&T) Committee approved the following
clinical criteria to determine prescription product inclusion in the Half Tablet Program.

» Maedications with a wide margin of safety so that minimal differences in tablet sizes will
not result in either underdosing or overdosing

» Tablets that can be split relatively evenly without crumbling
¢ Medications that will remain stable after splitting

In addition, the medication must be available in “double” dosage strengths that are comparably
priced.

The National P&T Committee approved the following criteria for exclusion of medications from the
program.

» Enteric-coated tablets
o Capsules, liquids, topical medications
+ Unscored extended-release tablets
« Combination tablets in which the amount of one active ingredient changes from one
tablet to the next, but the amount of the other ingredient does not
How do | get my free tablet splitter?
You can call 1-877-471-1860 or visit www.halftablet.com to order your free tablet splitter and to view

Frequently Asked Questions regarding the Half Tablet Program. Notification letters will contain a
Participant Code which is required when ordering the tablet splitter.

How long does it take for my splitter to arrive?
Your splitter should arrive within 10 business days. Please do not call to check on the status of your

tablet splitter until at least 10 business days. If you do not receive your splitter after 10 business
days you may call 1-877-471-1860 for more information.

Can | still get a free tablet splitter if I don’t have a Participant Code?

If you haven't received a letter, lost your letter, or do not have a Participant Code you can still receive
one free tablet splitter by calling 1-877-471-1880. You will be asked to provide your
UnitedHealthcare member number and your eligibility in the program will be verified. Not having a
Participant Code may cause a delay in receiving your free tablet splitter.

What if lose my tablet splitter? What if it breaks or wears out?

Tablet splitters are available for purchase at most pharmacies. UnitedHealthcare will provide you
with one free tablet splitter.

Page 2



QT:

Q8:

Q9:

Q10:

How does the program work?
If you fill a prescription for a medication included in the Half Tablet Program you will:
« Receive a notification letter in the mail informing you of the Half Tablet Program.

« Discuss the Half Tablet Program with your doctor. You and your doctor decide together if
the program is appropriate for you. If yes, your doctor writes a new prescription for the
higher-strength dosage with instructions to take one-half tablet.

« Fill your prescription at a participating retail pharmacy.

» Receive an appropriate quantity (15 tablets to meet 30-day supply, 16 tablets to meet 32-
day supply, or 17 tablets to meet 34-day supply) with instructions for using half a tablet.

» Follow instructions included in member notification letter for obtaining free tablet splitter or
purchase one at a retail pharmacy.

How does the Half Tablet Program work at mail order?

You will receive 45 tablets to meet a 90-day supply at mail order. Because prescriptions are
dispensed as written through mail order, you must obtain an appropriately written prescription for
participation. The mail order pharmacy will not make outbound patient or doctor calls to initiate
program participation.

What if | don’t want to participate in the program?

Participation in the program is entirely voluntary. If you do not wish to participate in the program, you may
simply continue to fill your prescription as usual, taking the same strength dosage. No action is required if
you choose not to participate. If you try the Half Tablet Program and decide that it is not right for you, you
may have your doctor write a new prescription for the old dosage level and go back to your usual copay.

Have any studies been done on the safety and effectiveness of tablet splitting?

A number of clinical studies have been conducted on the safety and effectiveness of tablet splitting.
These studies, published in peer reviewed medical literature, conclude that when appropriate
medications are selected, tablet splitting delivers a safe and effective dose of medication. The
following sections summarize two of the studies that have been conducted (please be advised the
descriptions below are very clinical in nature).

Parra D et al. Effect of splitting simvastatin tablets for control of low-density lipoprotein
cholesterol. American Journal of Cardiology 2005;95:1481-1483.

This is a retrospective evaluation of a voluntary simvastatin tablet splitting program in 8 VA medical
centers. A total of 1,331 patients who were converted to split tablets and 2099 who were not
converted were included in the analysis. Patients were converted from whole to split simvastatin
tablets at the same total daily dose and issued a pill splitter and instructions about the conversion.
Patients who had visual limitations or other disabilities were exempted from the conversion as were
patients whose health care provider or pharmacist deemed them unable to perform the tablet
splitting. Primary endpoints were the average final LDL-cholesterol value and the average change
from baseline between the split group and the whole tablet group. Secondary endpoints included
comparison of total yearly simvastatin costs between groups, incidence of transaminase increases
greater than 2 to 3 times the upper limit of normal and assessment of compliance. Baseline and final
LDL-cholesterol levels and average change from baseline were not significantly different between
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groups (P>0.05), nor were the incidences of transaminase increases or measurements of patient
compliance.

Gee M, Hasson NK, Hahn T, and Ryono R. Effects of a tablet-splitting program in patients
taking HMG-CoA reductase inhibitors: analysis of clinical effects, patient satisfaction,
compliance, and cost avoidance. Journal of Managed Care Pharmacy. 2002(8)6:453-58.

The primary objective of this study was to determine the effect of splitting atrovastatin, lovastatin,
and simvastatin tablets on laboratory outcomes (lipid panel and liver enzyme tests). Other objectives
were to assess patient compliance and satisfaction with splitting tablets and to measure the
reduction in drug acquisition cost. Before entering the program, patients were evaluated by a
prescribing physician or pharmacist for cognitive or physical barriers to assess whether or not hey
were able to effectively split tablets. If patients agreed to participate, prescriptions were automatically
converted by a pharmacist. A tablet splitter and instructions for use were provided free of charge to
patients. A total of 2,019 patients were included in the trial conducted by a Veterans Affairs Health
Care System facility. A total of 512 patients were eligible for the laboratory analysis. There was no
difference between preintervention and postintervention laboratory values for total cholesterol and
triglycerides. There was a statistically significant, but not clinically significant decrease in LDL (102
vs. 97, p<0.001) and increase in HDL (46 vs. 48, p<0.001), AST (26 vs. 28, p<0.001) and ALT (24
vs. 26, p<0.008) after the initiation of tablet splitting. A total of 454 patients responses to a mailed
questionnaire (50%). Results showed that 84% believed that the tablet splitter was not difficult to
use, 85% stated that split tablets were not harder to take compared to whole tablets, and 74%
agreed that the tablet splitter was not too time-consuming or bothersome; 46% believed that it was
easier to take medications when they did not have to split the tablets. Only 7% of the patients stated
that tablet splitting had an effect on their willingness to take medications, and 7% stated that they
missed more doses in a month while tablet splitting.

Other studies on tablet splitting include:

1. MA Veronin and B Youan. Magic bullet gone astray: medications and the internet. Science
2004 305:481.

2. JM Rosenbergy et al. Weight variability of pharmacist-dispensed split tablets. J Am Pharm
Assoc 2002; 42:200.

3. JTengetal Lack of medication dose uniformity in commonly split tablets. J Am Pharm
Assoc 2002; 42:195. ‘

4. JE Polli et al. Weight uniformity of split tablets required by a Veterans Affairs policy. J
Manag Care Pharm 2003; 9:401

5. TJ Cook et al. Variability in tablet fragment weights when splitting unscored cyclobenzaprine
10 mg tablets. J Am Pharm Assoc 2004, 44:583

6. BT Peek et al. Accuracy of tablet splitting by elderly patients, JAMA 2002; 288:451

7. MC Duncan et al. Effect of tablet splitting on serum cholesterol concentrations. AM
Pharmacother 2002; 36:205.

8. M Gee et al. Effects of a tablet-splitting program in patients taking HMG-CoA reductase
inhibitors: analysis of clinical effects, patient satisfaction, compliance, and cost avoidance. J
Managed Care Pharm 2002; 6:453.

9. JP Rindone. Evaluation of tablet-splitting in patients taking lisinopril for hypertension. JCOM
2000; 7:22.

10. RS Staffor and DC Radley. The potential of pill splitting to achieve cost savings. Am J
Manag Care 2002; 8:706.

11. P Gupta and K Gupta. Broken Tablets: does the sum of the parts equal the whole? Am J
Hosp Pharm 1988; 45:1488.

12. JT McDevitt et al. Accuracy of tablet splitting. Pharmacotherapy 1998; 18:193.
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it order (@ view the Frequently Asked Questions
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http://www.halftablet.com/

To order your FREE
ablet splitter as part

of the UnitedHenlthcare
Half Tablet Program
Brsimply type in the
Participant Code

gland your name as it
ii‘mppears on your

alf Tablet Program
dnotification letler and

Participant Code First Name Last Name

] 1 have read and scknowlege the statement below

United Healtheare Services, Ine (“United") is providing (his free tablet splitter to you al your request.
{3y ordering this tablet splitter, you acknowledge and agree that you will only use it Lo split tablets that
your doctor has approved for sphtting

To help maintain the effectiveness of your medication, do not split all of your tablets at one time. Split
one tablet and take one halt” Take the second hall for your next scheduled dose. Repeat the process
unhil you have taken all ol your medication.

Tis tablet splitter is not manufaciured by United or any of its affiliates. United makes no warvanty as
1o the reliabitity of the tablet splitier, nor does United guarantee or warrant the perfanmance of the
tablet splitter, including the tablet splitier’s conformity to any law, rule, regulation or policy. You
assume full responsibility for using the tablet splitter for its intended use in accordance with the
manufacturer’s imstructions. United is nol responsible for any direet, indirect incidental, consequentinl
ar punitive damages nrising oul of your use of this tablet splitter,

Fagt LUl d
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Study Finds Splitting Pills
Usually Safe, Saves Money

By RON WINSLOW
Staff Reporter of THE WALL STREET JOURNAL

The practice of splitting pills to save money on prescription
drugs could lead to significant cost savings without risking the effectiveness of the medicines or
the safety of patients, researchers say in a new study.

But doctors, health plans and patients should limit the practice to pills that, for both their price -
and the way they are made, lend themselves to it.

Drug prices are spiraling out of control. Read "You need to make sure it's done accurately, with full
the series of Page One storles' on the discussion between patients and physicians," says
embattied pharmaceutical industry. Randall Stafford, assistant professor of medicine at

Stanford University's Center for Research in Disease

- , Prevention and lead author of the study, which appears
For more health coverage, visit the Online . C, .
Journal's Health Industry Edition at in the current issue of the American Journal of Managed
wsj.com/health?, and take a tour® of the Care. That being said, pill-splitting "can provide cost
edition. savings without really changing the clinical care that
patients are getting," Dr. Stafford says.

HEALTH INDUSTRY EDITION

Economic benefits of the strategy can be considerable. Kevin Graham, a cardiologist at
Minneapolis Heart Institute in Minnesota, says prescribing 40 milligram tablets of the
cholesterol-lowering drug Zocor for patients who then take just 20 milligrams a day by breaking
the pill in two can save $730 a year.

"These people are often taking not one but three or four or five drugs that each cost from $1 to
$4 a day," Dr. Graham says. "If you can get them a deal you become their friend."

But if patients, health insurers and employers see pill-splitting as an antidote to the soaring cost
of drugs, the pharmaceutical industry sees otherwise.

Big drug compames have consistently warned that the practice could pose a risk to patients by
leading to improper or inconsistent dosing and other problems. Kaiser Permanente, a big health-
maintenance organization based in Oakland, Calif,, that encourages pill-splitting with selective
medicines, is defending itself in a lawsuit filed on behalf of some of its members seeking to end
the practice.

Dr. Stafford's study is one of the few to examine the safety question and to set out criteria for

http://online.wsj.com/public/article_print/0,,SB103065065144198075,00.html 09/18/2002
//)..j. i o2\
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' d%’:termining which pills are best suited to cutting.

Dr. Stafford considered a list of 256 medicines commonly prescribed nationally and particularly
at a small health plan in Boston during nine months in the year 2000. He and his co-author,
David Radley of the Institute for Health Policy at Massachusetts General Hospital in Boston,
winnowed them down to a list of 48 medicines that could be split. But only 11 were prescribed
often enough in the health plan to be found both clinically appropriate and cost-effective for the
splitting strategy.

"Jt's important to note that it's a minority of medications that fall into this category," Dr. Stafford
says. Yet he believes the potential for cost savings is substantial because drugs for high blood
pressure and high cholesterol as well as antidepressants -- all widely used medications -- were on
the final list.

Those on the list include the cholesterol reducer Lipitor and the impotency remedy Viagra, both
marketed by Pfizer Inc.; the antidepressants Paxil from GlaxoSmithKline PL.C and Celexa from
Forest Laboratories Inc.; and the ACE inhibitor lisinopril, marketed as Prinivil by Merck &
Co., and as Zestril by AstraZeneca PLC. (Lisinopril just went off patent and thus wouldn't likely
now be a cost-effective candidate for pill-splitting.)

The economic advantage results from the fact that many drug companies charge essentially the
same price per tablet regardless of the dose. That's to ensure that doctors don't have to factor in
price when prescribing a dose to their patients, says Marjorie Powell, assistant general counsel at
Pharmaceutical Research and Manufacturers of America, the industry's Washington-based trade

group.

In developing their list of medicines suitable for splitting, Dr. Randall and his colleague sought
those with characteristics making them particularly easy to break in half, such as pills that are
scored. They eliminated 125 drugs that either came only in one dose, were available only in a
capsule, were prepackaged or weren't available in pills at all. These criteria eliminated such
drugs as the heartburn remedy Prilosec, the osteoporosis pill Evista and common asthma
medications that are dispensed in inhalers.

An additional 61 pills were eliminated because the potential cost savings to be derived from
splitting weren't worth the effort; 31 others were ruled out because they were time-release
formulations or out of concern of adverse consequences if dosage varied to any significant
extent.

"It's important for both consumers and managed-care organizations to note that pill-splitting is a
strategy that needs to be used selectively," Dr. Randall says.

The drug-industry group challenges the strategy. Ms. Powell says she isn't convinced consumers
are able to accurately split pills and that symptoms of heart disease and depression often require
diligent efforts to get patients on the right dose of the right drug -- something splitting the
medicines could undermine.

"Tt clearly isn't consistent with Food and Drug Administration labeling because you don't know

exactly what dose the patient is getting," she says. If a doctor urged any of her family members to
consider splitting their pills, she says, "I would make sure [they] changed doctors,"

http://online.wsj.com/public/article_print/0,,SB103065065144198075,00.html ‘ 09/18/2002
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At Kaiser, Tony Barrueta, senior counsel, says officials remain confident in the clinical and
economic wisdom of pill splitting despite the lawsuit. "You have to do it right," he says. "But it

just makes a lot of sense."

Write to Ron Winslow at ron.\:vi:n,s;]ow(\i"g‘m/sj.com4
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Effect of Tablet Splitting on Serum Cholesterol Concentrations

Megan C Duncan, Sharon S Castle, and Daniel S Streetman

(’/"‘J’CMOVJQW At

oBJECTIVE: To evaluate the effects of tablet splitting on low-density lipoprotein (LDL) cholesterol and total cholesterol values in
patients taking simvastatin and atorvastatin.

DESIGN: A retrospective chart review of total cholesterol and LDL cholesterol values of patients instructed to split simvastatin or
atorvastatin between January 1999 and November 2000.

SETTING: Veterans Affairs Medical Center in Huntington, WV.

PATIENTS: Patients were included if they were taking simvastatin or atorvastatin with regular lipid management and follow-up
laboratory results. Patients were required to remain on the same milligram-per-day dose at least 6-8 weeks before and after tablet-
splitting initiation and have cholesterol values drawn at least 6 weeks after initiation of both whole-tablet and half-tablet dosing.

Patients were excluded if they had a triglyceride level >400 mg/dL or were noncompliant on the basis of pharmacy records and
provider notes. )

MEASUREMENT OUTCOMES: The primary end points were changes in total cholesterol and LDL cholesterol values before and after
the patient was switched to half-tablet therapy.

RESULTS: The overali results for this review demonstrated no statistically significant increase in total cholesterol and LDL cholesterol

concentrations. Total cholesterol and LDL cholesterol values actually decreased from prespliting to postsplitting, p = 0.017 and p =
0.003, respectively.

CONCLUSIONS: The investigation showed that half-tablet dosing was as effective as whole-tablet dosing. The program will be
continued as a part of quality patient care at the Huntington Veterans Affairs Medical Center.

KEY WORDS: atorvastatin, LDL cholesterol, simvastatin, tablet splitting, total cholesterol.
Ann Pharmmacother 2002;36:205-9.

Tablet—splittin g programs have been implemented by a
variety of managed care organizations to decrease the
cost of high-volume medications. The pharmaceutical in-
dustry discourages tablet splitting, claiming a possible lack
of homogeneity when manufacturing tablets, especially if
unscored. Patient acceptance and compliance with tablet-
splitting programs have also been areas of concern.
Existing data regarding this treatment approach are
sparse and inconclusive. Rindone! investigated the efficacy
of lisinopril in the treatment of hypertension before and af-
ter tablet splitting. Twenty-nine patients were enrolled
from the Veterans Affairs (VA) Medical Center in Prescott,
AZ. Patient response to tablet splitting was evaluated by

Author information provided at the end of the text.

www.theannals.com

use of a crossover design, where patients received a full
tablet for 2 weeks and a split tablet for 2 weeks. The full-
tablet and split-tablet systolic and diastolic mean blood
pressure values were compared. All values remained stable
throughout the study, with no statistically significant differ-
ences noted between full-tablet and split-tablet treatments,
Others have reported both positive and negative results in
regard to tablet splitting in relationship to patient compli-
ance, accuracy of splitting, and cost-effectiveness associat-
ed with similar programs.?

The tablet-splitting program at the Huntington VA Med-
ical Center was started in January 1999 to aid in the con-
tro] of the pharmacy budget by targeting high-cost, high-
volume medications. Medications included in the program
are lisinopril, irbesartan, simvastatin, atorvastatin, lova-
statin, citalopram, nefazodone, paroxetine, mirtazapine,
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sertraline, risperidone, venlafaxine, rofecoxib, sumatriptan,
and sildenafil.

Upon implementation of this program, it was important
to ensure patient satisfaction and quality of care as well as
cost-effective therapy. A patient satisfaction survey was
conducted prior to this investigation to determine patients’
opinions regarding the tablet-splitting program.® On the ba-
sis of a 61% survey return rate, the majority of patients re-
sponded favorably toward the tablet-splitting program. No
questions received a <70% favorable response, ranging
from 70% to 90.6%. Not receiving a tablet splitter and in-
adequate instructions for use were the most common rea-
sons for dissatisfaction among the returned surveys. After
analyzing the results from the patient satisfaction survey, it

- was decided that the next step in evaluating the program

was to investigate the therapeutic outcomes of tablet split-
ting.

The hydroxymethylglutaryl-coenzyme A (HMG-CoA)
reductase inhibitors, simvastatin and atorvastatin, were the
target of this retrospective review. These agents were cho-
sen because of their objective laboratory monitoring val-
ues, including total cholesterol, low-density lipoprotein
(LDL) cholesterol, high-density lipoprotein (HDL) choles-
terol, and triglycerides. Simvastatin is the formulary
HMG-CoA reductase inhibitor at the Huntington VA Med-
ical Center. Atorvastatin use at the Huntington VA Medical
Center is restricted to intolerance of simvastatin or failure
of maximum dose simvastatin. Because of these formulary
restrictions, the majority of patients in this investigation
were receiving simvastatin.

The purpose of this study is to investigate whether the
tablet-splitting program at the Huntington VA Medical
Center maintains quality cholesterol management. This
study will determine whether half-tablet dosing is as effec-
tive as whole-tablet dosing on the basis of total cholesterol
and LDL cholesterol values drawn before and after imple-
mentation of a tablet-splitting program.

Methods

STUDY DESIGN

A retrospective comparison of total cholesterol and LDL values be-
fore and after tablet-splitting initiation was conducted by use of data
gathered from a chart review of patients being treated with simvastatin or
atorvastatin for primary or secondary prevention at the VA Medical Cen-
ter in Huntington, WV, The study protocol was reviewed and approved
by the Investigational Review Board and the Research and Development
Committee of the VA Medical Center, Huntington, WV,

PATIENT SELECTION .

Pharmacy records were reviewed to identify patients switched to
tablet splitting between January 1999 and November 2000. Patients were
included if they were on simvastatin or atorvastatin therapy with regular
Jipid management and follow-up, defined as monitoring of cholesterol
values by providers at least every 6 months. Patients needed to remain
on the same milligram-per-day dose at least 6 weeks before and after
tablet-splitting initiation and have total and LDL cholesterol values
drawn at Jeast 6 weeks after whole-tablet and half-tablet dosing, Patients
were cxcluded if they were noncompliant or had mglycande values
2400 mg/dL.4-¢
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Noncompliance was defined as missing medication for more than 5
doses in a week or unexplained gaps in refills. This was indicated by
pharmacy refill records and provider notes, All patients received tablet
splitters at no cost, because it is the: policy of our institution to provide a
tablet splitter to patients who are required to split tablets,

OUTCOMES

The primary end points of this investigation were changes in total
cholesterol and LDL cholesterol values. On the basis of a literature
search of cholesteral-lowering clinical trials, a change in total cholesterol
and LDL cholesterol values 210% was determined to be clinically sig-
nificant.”* Secondary end points included changes in HDL cholesterol
and triglyceride values, the use of concurrent cholesterol-lowering agents
and medications affecting cholesterol values, thyroid-stimulating hor-
mone (TSH) values, hemoglobin A, (HbA,,) values, dosage increases
after tablet splitting, and evaluation of National Cholesterol Education
Program (NCEP) LDL cholesterol goals.*

POST HOC ANALYSIS

A post hoc analysis was conducted after the initial results were re-
ported, Data from additional atorwvastatin patients were added, and the
data analysis was repeated for comparison with the original results. This
was done to clarify whether there was a relationship between the small
atorvastatin sample size and the significant increase in total cholesterol
values. The post hoc analysis also included the comparison of simvastatin
and atorvastatin results as additional end points.

STATISTICAL ANALYSIS

Statistical calculations were performed by use of SPSS for Windows
release 10.0.5 (Chicago, IL). An a priori estimate of the minimum re-
quired sample size was performed on the basis of the results of pilot data
gathered from a population of veterans receiving statin therapy that
yielded an LDL mean # SD of 115 =+ 20 mg/dL. Using these data with
published equations, a minimum of 50 subjects would be required to de-
tect an 8% difference in LDL concentrations after tablet splitting with
90% power at 0. = 0,05, Resulis were analyzed by use of multiple statis-
tical tests. The paired r-test was ised to evaluate differences between
continuous presplitting and postsplitting data. Differences in response to
splitting within the simvastatin and atorvastatin groups were examined
by use of the Wilcoxon signed-rank test McNemar's test was used to
compare paired categorical data, and x* analysis was used for compar-
isons of nonpaired categorical data. All tests were two-tailed, and results
were considered statistically significant if the p values were <0.05.

Restulis

A total of 125 patients who were switched to tablet
splitting between January 1999 and November 2000 were
identified. Sixteen patients were excluded because of
triglyceride values >400 mg/dL. This left 109 patients who
met both the inclusion and exclusion criteria (93 simva-
statin, 16 atorvastatin), allowing their data to be entered in
the study. Baseline patient dlemographics prior to splitting
tablets are listed in Table 1.

The primary end points were changes in total choles-
terol and LDL cholesterol walues before and after the pa-
tient was switched to half-tablet therapy. Overall, the re-
sults demonstrated no statistically significant change in to-
tal cholesterol and LDL cholesterol values (Table 2) with
tablet splitting. In fact, total and LDL cholesterol de-
creased significantly from presplitting to postsplitting (p =
0.005 and p = 0.004, respesctively). When broken down
into percentage of increase or decrease from baseline, a

www.theannals.com



clinically significant increase in total cholesterol values, as
defined by a 210% increase, was demonstrated in 15% of
patients overall. Thirty percent experienced a <10% in-
crease in total cholesterol values, and 55% experienced ei-
ther no change or a decrease in their values. Clinically sig-
nificant increases in LDL cholesterol, as defined above,
were detected in 18% of the total patients. Twenty percent
had a <10% increase in LDL cholesterol, and 62% experi-
enced either a decrease or no change in LDL values.

The overall results were separated into simvastatin and
atorvastatin treatment groups (Table 3). The simvastatin
group paralleled the overall results, with a statistically sig-
nificant decrease in both total cholesterol and LDL cho-
lesterol values (p = 0.001 and p < 0.001, respectively; n =
93). The atorvastatin group, on the other hand, showed in-
creases in total cholesterol and LDL (p = 0.049 and p =
0.098, respectively; n = 16). The small number of atorva-
statin patients was thought to have contributed to this sig-
nificant increase; therefore, 16 atorvastatin patients were
added to increase the sample to 32 patients. Patient demo-
graphics for the post hoc analysis were similar to the origi-

nal sample. The results of this post hoc analysis also re-

_vealed an increase in both total cholesterol and LDL cho-

Table 1. Baseline Patient Demographics

Results®
Variable Simvastatin  Atorvastatin Overall

Number 93 (B5.3) 16 (14.7) 108
Age (y) 650+9.7  63.1%10.3 64798
Male gender 89 (95.7) 16 (100) 105 (96.3)
TC (mg/dL) 190.3 £34.9" 171.8x27.0° 187.6:34.4
LDL (mg/dL) 113.8 x 26.8" 99.1+£25.6° 111.6+x27.0
At NCEP LDL goal 54 (58.1) 11 (68.8) 65 (59.6)

DL = low-density lipoprotein cholesterol; NCEP = National Choles-
terol Education Program; TC = total cholesterol.

“As mean + SD or n (%) as appropriate.

bp = 0.023 by Student's +est for baseline TC in patients receiving sim-
vastatin vs, those recelving atorvastatin.

°p = 0.048 by Student's r-test for baseline LDL in patients receiving
simvastatin vs. those receiving atorvastatin.

Table 2. Effects of Tablet Splitting on Lipid Parameters

Results®
Variable Presplitting  Postsplitting  p Value®
TC (mg/dL) 187.6 344 1797324 0.005
LDL (mg/dL) 116270 105.1x254 0.004
HDL (mg/dL) 40.1+8.2 40.7 8.2 0.344
Triglycerides (mg/dL)  178.4+86.2 169.8+74.8 0.182
At NCEP LDL goal 65 (59.6%) 67 (61.5%) 0.845

HDL = high-density lipoprotein cholesterol; LDL = low-denslty lipopro-
teln cholesterol; NCEP = National Cholesterol Education Program; TC
= total cholesterol.

2As mean + SD or n (%) as appropriate.

bAccording to palred ttest or McNemar's test as appropriate.

Research Reports

lesterol values with tablet splitting, but the differences
were not statistically significant (p = 0.620 and p = 0.722,
respectively).

Other measurable secondary end points included chan-
ges in HDL cholesterol and triglycerides, as well as the
number of patients with dosage increases after postsplitting
cholesterol results (Table 2). HDL cholesterol demonstrat-
ed a small increase between pre- and postsplitting, but the
difference was not statistically significant (p = 0.344).
Triglyceride values showed similar results, with a small,
nonsignificant decrease observed between pre- and post-
splitting (p = 0.192). According to provider notes and
pharmacy records, 16.5% (18 of 109) of patients had a
dosage increase after postsplitting cholesterol values were
reported. Of the 18 patients, 12 were not at NCEP (Adult
Treatment Panel IIT) LDL cholesterol goal at presplitting
baseline." During the post hoc analysis, patients’ choles-
terol values were examined to determine whether patients
were at NCEP LDL cholesterol goal. Sixty percent of pa-
tients (65/109) were at NCEP goal at presplitting baseline,
and 62% of patients (67/109) were at goal postsplitting.
Eighty-two percent (53/65) of those at goal presplitting re-
mained at goal postsplitting, and 32% (14/44) of those not
at goal presplitting were at goal postsplitting.

Data were collected for the other secondary end points:
the use of concurrent cholesterol-lowering agents and
medications affecting cholesterol values, TSH values,
HbA,, values, dosage increases after tablet splitting, and
evalnation of NCEP LDL cholesterol goals. However, this
information has been omitted because of a lack of data to
sufficiently analyze the effects of these end points on the
overall study outcome.

Discussion

The purpose of this retrospective chart review was to
determine whether the quality of patient care was main-
tained after implementation of a tablet-splitting program.
This program has been estimated to reduce cost at the VA
Medical Center in Huntington, WV, by $750 000 each

Table 3. Effects of Tablet Splitting According to
HMG-CoA Reductase Inhibitor Received

Variable

Presplitting® Postspliting®  p Value®

Simvastatin users (n = 93)

TC (mg/dL) 190.3 +34.9 179.2+32.9 0.001

LDL (mg/dL) 113.8+£26.8 1043x254  <0.001
Atorvastatin users (n = 16)

TC (mg/dL) 171.8+27.0 182.4x30.0 0.049

LDL (mg/dL) 99.1 256 109.4x259 0.098
Post hoc atorvastatin users (n = 32)

TC (mg/dL) 1716266 173.0x28.3 0.620 -

LDL (mg/dL) 97.6+24.8 100.2+246 0.722

HMG-CoA = hydroxymethylglutaryl-coenzyme A; LDL = low-density
lipoprotein cholesterol; TC = total cholesterol.

*Results presented as mean + SD.

bAccording to Wilcoxon signed-rank test.

www. theannals.com
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year. The overall results demonstrate not only the absence
of any negative effects of tablet splitting on cholesterol val-
ues but actually a statistically significant decrease in both
total cholesterol and LDL cholesterol values with tablet
splitting. In addition, no significant differences in HDL
cholesterol or triglyceride concentrations were observed
after tablet splitting, further illustrating the effects of that
activity.

Factors that might have influenced the resuits and/or
contributed to the observed decrease in cholesterol values
may be patient compliance, tablet shape, lifestyle modifi-
cations, and length of therapy. The small atorvastatin sam-
ple size may have been a factor in the initial increase ob-
served in total and LDL cholestero] concentrations in pa-
tients who received atorvastatin.

One possible explanation of these results is that patients
may bave become more compliant with half-tablet medica-
tions. This could be due to a higher patient awareness
and/or responsibility to ensure that thejr medication is split
before taking it. There was also some evidence of this dur-
ing the patient satisfaction survey at the Huntington VA
Medical Center, which surveyed many of the same patients
included in this review.? According to the results of the sur-
vey, 11% of patients stated that they missed fewer doses of
the split medication compared with other whole-tablet
medications. However, 21% of patients reported that they
had missed more half-tablet doses than whole-tablet. In a
similar report on patient satisfaction, 34.7% of 150 patients
reported that they missed “many fewer” doses of the split
medication compared with other whole-tablet medica-
tions.”? Only 6% of patients in that study reported missing
“more” to “many more” doses of the split tablets. A survey
by Fawell et al.** showed that 5% of 57 patients missed “a
few less” split tablets than whole tablets, whereas 17% of
patients reported missing “a few more” to “many more.”
With regard to compliance, the possibility that patients
took a whole tablet by mistake, thereby decreasing their
cholesterol vatues further, should also be taken into consid-
eration. According to the patient satisfaction survey at the
Huntington VA Medical Center, 9% of patients took a
whole tablet by mistake at least 3 times or more per
month.? A prospective review could provide a more con-
trolled monitoxing process of patient compliance, thus vali-
dating patients’ reports of half-tablet compliance. Because
the end points described in this study were objective mea-
sures, the monitoring of compliance would not be expect-
ed to significantly change the results but may explain how
the results tranaspired.

The shape of the tablet could have influenced patient
compliance and may explain the observed differences in
lipid response according to the statin received. Patients
may be able to split certain shapes of medication more eas-
ily than others. Simvastatin and atorvastatin have different
shapes for different strengths of tablets. If patients receiv-
ing atorvastatin found those tablets more difficult to split,
or if those tablets split less evenly, the resulting difficulty
in consuming the prescribed dose may explain at least
some of the findings described herein.

208 = The Annals of Pharmacotherapy ® 2002 February, Volume 36

Lifestyle modifications were not taken into considera-
tion during the review. Many patients had cholesterol val-
ues spaced as far apart as 6 months, leaving room for exer-
cise improvement, smoking cessation, and weight loss. All
of these variables may beneficially affect patients’ choles-
terol values independently of cholesterol-lowering therapy.
A prospective trial may be able to follow patient lifestyle
changes over a period of time, to allow analysis as a con-
founding factor in cholesterol-lowering therapy.

Simvastatin is the formulary HMG-CoA reductase in-
hibitor at the Huntington VA Medical Center; therefore,
the majority of patients in this investigation were on sim-
vastatin. Because of the formulary restrictions requiring
atorvastatin to be reserved for failure of simvastatin, most
patients on atorvastatin have been on cholesterol-lowering
therapy longer and may have been more difficult to treat
than patients taking simvastatin. This may contribute to the
observed decreases in cholesterol values for patients taking
simvastatin compared with the increases in patients taking
atorvastatin. The theory supporting this may be that pa-
tients taking simvastatin are just beginning cholesterol-
lowering therapy and may still be heading toward steady-
state and the LDL cholesterol goal. The patients taking
atorvastatin, who tend to be more difficult to treat, may
have been on cholesterol-lowering therapy longer, advanc-
ing them closer to steady-state, therefore producing less
decrease or fluctuation in cholesterol values.

Atorvastatin use at the Huntington VA Medical Center
is restricted to intolerance of simvastatin or failure of max-
imum dose simvastatin. The population of patients receiv-
ing atorvastatin at the Huntington VA Medical Center is
substantially less than simvastatin; therefore, a smaller
samnple size does represent the overall VA atorvastatin pop-
ulation. According to the post hoc analysis, it is possible
that the small sample size may have contributed to some of
the observed significance in the increased total cholesterol
values; however, even with 32 patients in the atorvastatin
group, those receiving simvastatin responded substantially
better to tablet splitting than those receiving atorvastatin.
Additional studies with larger and more proportional group
sizes are needed to confirm these findings.

Summary

These findings demonstrate that half-tablet therapy with
simvastatin and atorvastatin is at least as effective as
whole-tablet therapy at favorably modifying the lipid pro-
file. The objective of this review was to evaluate whether
there was a significant increase in total cholesterol and
LDL cholesterol values when patients were switched from
whole-tablet to half-tablet dosing. The results showed a
statistically significant decrease in cholesterol values with
tablet splitting, The tablet-splitting program at the Hunting-
ton VA Medical Center has been accepted by patients and
does not jeopardize quality patient care; therefore, it will
continue as a cost-savings mmeasure by the pharmacy de-
partment,

www.theannals.com
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EXTRACTO

orJETIvVO: Bvaluar el efecto de partir tabletas en Jos niveles de colesterol
total y LDL de pacientes que usan simvastatina y atorvastatina.

DISENO: Revisién retrospectiva de expedientes de pacientes que habfan
sido instruidos para que partieran tabletas de simvastatina o atorvastatina
entre enero de 1999 y noviembre de 2000.

gscENARIO: Centro Médico de la Administracién de Veteranos en
Huntington, West Virginia.

PACIENTES: Se incluyeron los pacientes cuyos expedientes indicaban gue
habfan usado simvastatina o atorvastatina y tenfan los resultados de
Jaboratorios regulares y de seguimiento de niveles de lipidos. Los

www.theannals.com

Research Reports

pacientes tenfan que haber permanecido en la misma dosis (mg/d) por lo
menos de 68 semanas antes y después de comenzar a partir las tabletas
y tener niveles de colesterol obtenidos por Jo menos 6 semanas después
de haber iniciado la administracién de la tableta completa y la mitad de
la tableta, Se¢ excluy6 & aquellos pacientes que tenfan niveles de
triglicéridos mayores de 400 mg/dL. o que no eran cumplidores con su
terapia segtin los expedientes del departamento de farmacia y las notas
de los proveedores de servicios,

MEDICION DE RESULTADOS: Se midié el cambio en los valores de
colesterol total y LDL antes y después de que el paciente comenz0 a
partir ]a tableta.

RESULTADOS: No se encontrd un aumento estadsticamente significativo
en los niveles de colesterol total y LDL entre €] perfodo antes de iniciar
¢l programa de partir tabletas a la mitad y después de iniciado el mismo.
De hecho, los niveles de colesterol total y LDL disminuyeron después
que los pacientes comenzaron a partir las tabletas, p = 0.017 and p =
0.003, respectivamente.

concLusiones: Bl estudio demostré que la préctica de dosificar
partiendo tabletas en 2 fue tan efectiva como la de dosificar a base de
tabletas completas. El programa de partir tabletas continuard como parte
de la atencién al paciente de calidad que se ofrece en el Centro Médico
de la Administracién de Veteranos en Huntington.

Homero A Monsanto

RESUME

onJecTir: Evaluer I'effet du fractionnement des comprimés sur le
cholestérol-LDL et sur le cholestérol total chez les patients qui regoivent
de I'atorvastatine ou de la simvastatine.

DEVIS EXPERIMENTAL: Une analyse rétrospective des dossiers de tous les
patients qui ont requ des comprimés fractionnés (dermi-comprimés)
d'atorvastatine ou de simvastatine entre janvier 1999 et novembre 2000
ainsi que des valeurs de cholestérol-LDL et de cholestérol total inscrites
a &16 faite. Le fractionnement des comprimés est réalisé dans un optique
de diminution des cofits.

LIEU DE UETUDE: Un centre médical pour vétérans situé & Huntington,
Virginie de I'Ouest,

PATIENTS: Les patients étaient inclus dans I'analyse s'ils recevaient de
I"atorvastatine ou de la simvastatine conjointement avec un suivi du
profil lipidique. Les patients ont & informés qu’ils devaient recevoir la
méme posologie du médicament an moins pendant 6 & 8 semaines avant
le début du fractionnement des comprimés ainsi qu’apres. Des mesures
du cholestérol ont €t faites au moins 6 semaines aprés le début du
fractionnement ou chez les antres aprés 6 sernaines sans fractionnement”
de comprimés. Les patients qui ont montré des valeurs de tri glycérides
supérieures 2 400 mg/dL ou qui 0’ ont pas ét€ fideles & leur médication
ont été exclus,

MESURE DE EFFET; Les mesures primaires étaient les variations dans les
valeurs de cholestérol-LDL et de cholestérol total avant et aprés le
fractionnement des comprimés mais toujours & la méme posologie.

RESULTATS: Les résultats de cette analyse montrent qu'il n'y a pas eu
d’augmentation statistiquement significative dans les niveaux de
cholestérol-LDL et de cholestérol total. En fait, les niveaux de
cholestérol-LDL et de cholestérol total pré-fractionnement ont diminu¢
apres le fractionnement, p = 0017 etp= 0.003, respectivernent.

concLusions: Cette analyse montre que le traitement par I'atorvastatine
ou par la simvastatine & Ja méme posologie mais en fractionnant les
comprimés (demi-comprimés) produit la méme efficacité que le
traitement & la méme posologie mais avec un comprimé entier. Ce type
d’analyse sera poursuivi dans le cadre d'un programme de qualité des
soins aux patients au Centre Médical des Vétérans de Huntington.

Denyse Demers

The Annals of Pharmacotherapy w2002 February, Volume 36 = 209
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Tablet Splitting: Imperfect
Perhaps, but Better Than
Excessive Dosing

Jay S. Cohen

The important and contro-
versial issue of tablet splitting
is addressed in two articles in
this'issue of JAPhA. In a labo-
ratory setting, Teng et al.! split
tablets from 11 drug products,
analyzed the fragments, and
found that only 3 of the prod-
ucts split evenly enough to
conform to current standards
published in the United States
Pharmacopoeia (USP) for
whole tablets. Based on these
findings, these researchers
concluded that the general
practice of splitting tablets
should not be recommended.

Rosenberg et al.2 collected
and analyzed the fragments of
22 drugs that had already been
split by pharmacists but were
not used at long-term care
facilities. These authors con-
cluded that tablet splitting
resulted in an unacceptable
amount of weight variation
and recommended betier stan-
dards to assure uniformity of
split tablets.

Although tablet splitting has
become controversial lately
because some health care
organizations, in an effort to
reduce prescription drug costs,
have required patients to split
tablets, the role of tablet split-
ting in clinical medicine
stretches back many decades.
There are many reasons for
this. As stated in the Teng et

al.! article, the axiom “right
drug, right patient, right dose”
articulates a basic goal of
pharmacy practice to ensure
that patients receive their med-
ications exactly as prescribed.
However, this axiom also

. applies to clinical practice for

another reason—to better
match drug doses to patients’
needs and tolerances and
thereby avoid dose-related
adverse effects.

Doses Too Often
High

Dose-related adverse effects
of medications are a major
problern in modern medical
practice. In a 1998 issue of

JAMA, an in-depth meta-anal-

ysis revealed that approxi-
mately 106,000 deaths and
more than 2 million serious
adverse effects attributable to
drug therapy occur in U.S.
hospitals each year,? making
adverse drug effects one of the
leading causes of death in
America annually. Almost
unnoticed in the debate over
these statistics was a detail of
the study methodology: The
authors had excluded incorrect
doses, equivocal cases, and
medication errors from their
analysis. In other words, not
only were 76.2% of the identi-
fied adverse reactions dose-
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related, but they occurred at
doses that were supposedly
correct for the patient, accord-
ing to standard treatment
guidelines. Thus, this study
was a striking reminder of the
following: .
1. The “correct” dose, based
on drug company guidelines in
package inserts, may not be
correct for many patients.

2. Broad variation in drug
Tesponse among patients is a
common phenomenon in clini-
cal practice.

3. Avoiding adverse effects
means matching doses to
patients’ varying needs and
tolerances.

The ability to match doses to
patients depends on the avail-
ability of multiple dose sizes
and adequate dose~response
information. These are not
always provided, so splitting of
tablets or division of capsules
is sometimes necessary. Prozac

- (fluoxetine—Lilly) was intro-

duced initially in only one size,
a 20 mg capsule. Clinicians
soon discovered that many
patients responded to and had
fewer adverse effects with dos-
es of 5 mg or 10 mg. This
required some creative meth-
ods, as described in a 1990 arti-
cle in the Journal of Clinical
Psychiatry: “Experienced geri-
atric clinicians sometimes
advise older patients to open
the capsule and sprinkle small
amounts of fluoxetine in a fla-
vored beverage such as orange
juice.”* The patient would then
drink one-fourth or one-half of
the beverage each day.

Similar problems persist
today. The recommended dose
of Claritin (loratadine—Scher-
ing) is 10 mg for all adults, big
or small, healthy or ill, with
mild or severe allergy condi-
tions, taking other medications

or not.> This dose is also rec-
ommended for children as
young as 6 years. I know sev-
eral people who split Claritin
tablets, not to save money, but
because the full dose causes
problems and the half dose
works. Meanwhile, in Decem-
ber 2001, the Food and Drug
Administration (FDA)
approved Clarinex (deslorata-
dine—Schering), the active
metabolite of loratadine, also
with a one-size-fits-all dosage
for all adults.5 Tablet splitting
will likely be necessary again
with this new medication.

improving Safety
and Adherence

The ability to practice preci-
sion dosing should also be
important to manufacturers.
Lotronex (alosetron—Glaxo-

SmithKline), highly effective

for irritable bowel syndrome,
was withdrawn after just 10
months on the market.
Lotronex was marketed in
only one strength for adults of
all sizes and states of health.’
The dose was the same,
whether the case of irritable
bowel syndrome was mild or
severe. When patients showed
early signs of constipation, a
dose-related adverse effect,
dose reduction might have
been helpful. Instead, bowel
obstructions occurred, surg-
eries were required, people
died, Lotronex was with-
drawn, and patients, physi-
cians, and the manufacturer
lost access to a highly effec-
tive medication, Another
example is Seldane (terfena-
dine—Dow), the most pre-
scribed antihistamine in the
world from 1985 through
1995, when it was available
only in a 60 mg dosage
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strength. It was withdrawn
because of dose-related car-
diac toxicities with this
dosage,® while a 50% lower
dose was highly effective but
never marketed.”

Precise dose adjustment is
also important for maintaining
adherence. Doges of Lipitor
(atorvastatin—Parke-Davis;
Pfizer) 5 mg reduce low-den-
sity lipoprotein cholesterol
from 27% to 29%,'© which is
more than the recommended
starting doses of Mevacor
(lovastatin—Merck) and
Lescol (fluvastatin—Novar-
tis), but the smallest Lipitor
tablet is 10 mg. Physicians
sometimes instruct patients
who develop adverse effects
with 10 mg to split the tablet.
A half-dose is often sufficient,
and splitting the tablet saves
the patient the high cost of
purchasing another prescrip-
tion.

This is not just a conve-
nience issue. With each prob-
lem and extra cost, adherence
drops. Indeed, patients often
ask for permission to split
tablets when a full dose causes
unpleasant effects. Also,
adverse effects can be reduced
when a dose, prescribed once
daily, is split and taken twice
daily (because peak plasma
levels are not as high).

Moreover, it is o coinci-
dence that many adverse reac-
tions occur when doses are
increased. Some patients,
especially those who are frag-
ile or medication-sensitive, do
not tolerate the 100% increas-
es that are often prescribed.
Tablet splitting allows more
gradual increases, reducing
adverse effects and ensuring
adherence.

Splitting tablets is part of
standard protocols for some
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conditions. Two brands of
levothyroxine—Levoxyl
(Jones) and Synthroid
(Abbott)—are produced in up
to a dozen strengths, all scored
specifically to allow physi-
cians to make very precise
dose adjustments based on
thyroid function tests.
Coumadin (warfarin—
DuPont) is produced in nine
sizes, all scored.!!

Furthermore, after approval,
many drugs are discovered to
be effective at doses lower
than those manufacturers rec-
ommended.'? In 2001 FDA
veterans Carl Peck and James
Cross reparted that official
changes in recommended dos-
es are made for more than
20% of drugs.'? These
changes usually take years,
but clinicians recognize the
need for lower doses much
more quickly. Many other
drugs, requiring similar dose
adjustments, are never offi-
cially changed. The only
approved dose of Celebrex
(celecoxib—Pharmacia; Pfiz-
er) for osteoarthritis remains
100 mg twice daily for all
adults, yet 50 mg twice daily
is effective for many
patients.'* Knowing this, are
clinicians remiss if they do not
consider halving the Celebrex
dose for appropriate patients?
Are not patients entitled, by
their right of informed con-
sent, to know about lower,
safer doses that might prove
effective for them?

This is unavoidable fact:
Fine-tuning of dosage is a fun-
damental part of optimal ther-
apeutics, yet the limited num-
ber of dose sizes and the
inability to split tablets accu-
rately hinders such fine tun-
ing. The result is a dilemma
that affects the very heart of

quality patient care.

A Glass Half Fuil
Looking at the specifics of
the two studies in this issue,*:

“?‘%erhaps the situation is not as

bad as it seems. In the Rosen-
berg et al.? study, 12 of the 22
prescriptions had no split
tablets that deviated beyond
the 85% to 115% range, and
only 5 of the 22 products had
more than 10% of their frag-
ments beyond this range. In
the Teng et al.! study, 3 of 11
tablets fulfilled the rigorous
performance requirements,
and another 5 tablets had no
fragments beyond the 75% t
125% range. i

" Clinically, this might be
good enough with some drugs,
including the Lipitor 20 mg
that was tested. If patients
receiving a split Lipitor tablet
on successive days took 12
mg, 8 mg, 14 mg, 7.5 mg, and
11 mg, would treatment be
compromised? Probably not.
Indeed, some physicians have
patients take a whole Lipitor
tablet every other day, skip-
ping a dose altogether on in
between days. Other long-act-
ing drugs, such as proton
pump inhibitors, are some-
times dosed similarly, based -
on pharmacodynamic consid-
erations.

Teng et al.! conclude that
tablet splitting is not recom-
mended for drugs with sub-
stantial toxicity and steep
dose~response efficacy
curves, However, for drugs
with low toxicity and rela-
tively flat dose—response
relationships, tablet splitting
may not cause problems.

Rosenberg and coauthors?
address the central problem-—
the lack of reliability of the

VIEWPOINT

tablets themselves. Some
tablets, including several in
these studies, such as Viagra
(sildenafil—Pfizer) and Effex-
or (venlafaxine—Wyeth-
Ayerst), seemn designed to
frustrate attempts at tablet
splitting. Others are produced
in highly irregular shapes in
the interests of marketing, not
medical accuracy. FDA exerts
no guidelines on tablet type or
shape. The solution, as Rosen-
berg et al.? suggest, is the pro-
duction of tablets that, whole
or split, conform to USP
requirements. Accomplishing
this should not be difficult.
Some tablets already conform
to these standards, and the best
shapes have already been
identified.”

Mandated tablet splitting,
initiated by insurers, is a
questionable policy. Some
patients are not comfortable
splitting tablets on their own,
and others are unable to
accomplish this task satisfac-
torily. Tablet cutters are
cheaply made and notorious-
ly variable in accuracy. How-
ever, elective tablet splitting
in the service of determining
the best dosage based on the
individual responses of dif-
ferent patients, and in the ser-
vice of preventing or mini-
mizing dose-related adverse
effects and of improving
adherence, is highly impor-
tant in everyday medical
practice. It has a role in clini-
cal medicine, and steps
should be taken to ensure that
it can be done safely and
accurately.

Jay S. Cohen, MD, is associate
professor, Departments of Family
and Preventive Medicine and
Psychiatry, University of Califor-
nia-San Diego.
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National Drug Clerk

Up until the mid 20th century, the employee pharmacist was referred to as a
drug clerk. Virtually all pharmacies were owned by an individual, most of
whom were licensed pharmacists. Many owners would also hire another
licensed pharmacist, the drug clerk. Indeed, the career pathway was clearly
shown in the inaugural cover (at left) of the National Drug Clerk, the publica-
tion of the National Association of Drug Clerks.

The National Association was incorporated in Columbus, Ohio, in 1910.
The stated objective of both the association and the journal was to further

.pharmaceutical education and progress, professional and scientific advance-
ment, and to encourage such relations between the drug clerk and employer as
would promote their mutual interests and welfare.

Ohio.

Photo courtesy of the Lioyd Library and Museum.

Dennis B. Worthen, PhD, Lioyd Scholar, Lioyd Library and Museum, Cincinnati,

162

Journal of the A merican Pharmaceutical Association

March/April 2002 Vol. 42, No. 2



Pill-Splitting Can Yield Cost Savin...on Drugs, Stanford Researchers Find http://biz.yahoo.coanw/020829/290259-1 hin
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Pill-Splitting Can Yield Cost Savings On o
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STANFORD, Calif.--(BUSINESS WIRE)--Aug. 29, 2002--Squeezed by the rising cost of More...

prescription drugs, health plans and other health-care organizations are pursuing ‘
cost-saving strategies such as encouraging the use of generics, using narrowly tailored
drug formularies and implementing multi-tiered co-payment systems. - o

Md’st—emai’led articles

Now, researchers at Stanford University Medical Center have confirmed that a "~ Most-viewed articles
. less-common strategy - pill-splitting -~ could yield significant cost savings without !
compromising drug efficacy or safety. They. emphasize that pill-splitting must be
implemented with careful controls and begin with a doctor-patient.conversation..

Research Reports | !

"When properly implemented, pill-splitting can be a safe, viable cost-saving strategy,” Expert insight at great prices
said Randall Stafford, MD, PhD, a researcher at the Stanford Center for Researchin " . MarketTracker
Disease Prevention and lead author of an article published in the August issue ofthe  Live streaming quotes for
American Journal of Managed Care. "Physicians should consider using pill-splitting $9.95/mo
with selected medications and patients, and patients may want to bring it up with their
doctors.”

Many prescription drugs are available at increased dosages for the same or similar- .
costs as smaller dosages. When physicians prescribe half as many higher-strength
pills and have the patient split them to achieve the desired dosage, the cost of certain
medications can be reduced as much as 50 percent.

Using pharmacy claims data from a commercial managed-care plan in Massachusetts, -
Stafford and colleagues examined how often pill-splitting was used. They found the
practice was relatively infrequent, accounting for annual savings of $6,200 in the health
plan.

Researchers then used a systematic screening process to determine which
medications were appropriate for pill-splitting. Starting with the 265 medications most
commonly prescribed nationally and within the specific health plan, they narrowed the

, list in stages. First they eliminated drugs that came prepackaged, weren't available in
tablets or were available in only one dosage. They then eliminated medications in
which pill-splitting yielded savings of less than 25 percent, based on the average
wholesale price. Finally, they eliminated medications in which altering the.drug's
physical properties could reduce its effectiveness -- such as compounds that could
become chemically unstable if split. :

This screening process yielded a list of 11 medications commonly used by physicians
in the health plan, which the researchers determined could be split safely and
effectively with significant cost savings (see chart). The average potential savings for

L s each drug, over varying dosages, ranged from 23 to 50 percent. A patient taking a

10-mg tablet of lisinopril daily, for example, would have annual medication costs of
$340. By prescribing half the number of 20-mg tablets and splitting them, medication
costs would drop to $180 annually.
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Viagra made Pfizer $150bn last year

A thrifty pensioner has come up with a way of
boosting his dollars and his sex life.

Carmen Reitano, aged 70, has invented a way to

split his Viagra pills.

This saves his cash on the $10 per tablet pills as
well as doubling his supply of tablets.

Mr Reitano, of Massachusetts, America, now plans to
B market his invention, which splits the little blue
anti-impotence drug into two equal portions.

Tablets’

He has even set up his own website where he
promised visitors that his "Revolutionary V" Viagra
splitter" will cut costs by 50%.

Mr Reitano said his device
is "a Godsend."

He said: "Doctors are
generally fully supportive
of the pill splitting
practice.”

But he said finding out how to cut the tablets was

not easy.

He said that with its odd
shape of a curved top

and bottom and its hard
shell it had been difficult
to cut with any accuracy.

And he said many had
previously tried to split
the pill.

http:/inews.bbe.co.uk/1/hithealth/22565035, st

'Sex is great at 78’
See also:

08 Feb 02 | Health
Viagra could go
over-the-counter

02 Aug 02 | Health
Viagra 'linked to
nosebleeds’

09 Aug 02 | Europe
Viagra perk story irks
Europe officials

09 Sep 02 | Asia-Pacific
pandas unexcited by
Viagra

12 Jul 02 | South Asia
Doctor defends Viagra
" baby treatment

Internet links:
Viagra

Reitano's web page
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Effects of a Tab!et Sphmng Program in Pa‘tsents Taklng
HMG-CoA Reductase Inhibitors: Analysis of Clinical Eﬁects
Patnent Satisfaction, Compliance, and Cos’t Avoidance

MICHAEL GEE, PharmD; NOELLE K. HASSON, PharmbD; TERRI HAHN, BSPharm; and RUSSELL RYONO, PharmD

ABSTRACT

OBJECTIVE: The primary objective was to determine the effect of a hydroxy-
methylglutaryl-CoA reductase inhibitor (HMG) tablet-splitting program on labora-
tory outcomes (lipid panel and liver enzyme tests). Other objectives were to
assess patient compliance and satisfaction with splitting tablets and to measure
the reduction in driig acquisition costs.

METHODS: Patients at a Veterans Aftairs Health Care System facility were included In '

this study Iif they participated In the HMG tablet-spiitting program between Aprit and
September 2000. Patients taking the same drug and dosage before and after imple-
mentation of the prograrn were asked to complete a mailed questionnaire designed to
measure satisfaction and compliance with the program. Data collected through elec-
tronic charts included patient demographics, prescribed medication, and the values for
lipid panel and liver function tests

RESULTS: A fotal of 2,019 panems were included in the study. The total cost avcidance
achieved over one year for atorvastatin, lovastatin, and simvastatin was $138,108
(N=2,019). The majority of patients who responded to the quesﬁonnaire‘were satisfied
and compliant with tablet splitting. in the laboratory analysis (N=512), there was no
ditference between prevalues and postvalues for total cholesterol and triglycerides.
There was a statistically, but not clinically, significant decrease. in LDL (102 versus 97,
P<0.001) and increase in HOL (46 versus 48, P<0.001), AST (26 versus 28, P<0.001),
and ALT (24 versus 26, P=0.006) after the initiation of tablet splitting.

CONCLUSION: Tablet splitting of HMGs had no short-term negative effects on laboratory
outcomes and favorable effects on humanistic outcomes as measured by patient safis-
faction and compliance. Tablet splitting of HMGs is an effective way to reduce costs and
nearly double the number of patients who can be treated for the same expense.

KEYWORDS: Tablet splitting, Hydroxymethylgiutaryl-CoA reductase inhibitor, Cost;
Compliance, Patient satisfaction ‘
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ablet splitting is a practice that is becoming more pop-

ular within managed care pharmacies as the costs of

medications increase. For many medications, tablet
strengths are identical or similar in cost, and splitting tablets can
lower the cost per dose by 40% to 50%. Tablet-splitting pro-
grams targeted at high-cost, similarly priced, and widely pre-
scribed medications have expanded in the managed care setting
to include a multitudé of fiedications such as ACE-inhibitors
(fosinopril, lisinopril, moexipril, and trandolapril), angiotensin
1I receptor blockers (irbesartan and losartan), Cox-2 inhibitors
(rofecoxib and valdecoxib), hydroxymethylglutaryl-CoA reduc-
tase inhibitors (HMGs) (atorvastatin, lovastatin, pravastatin, and
simvastatin), antidepressants (citalopram, mirtazapine, paroxe-
tine, sertraline, and venlafaxine), carvedilol, cetirizine, metopro-
lol, nefazodone, sildenafil, and zafirlukast.

From previous studies, it has been shown that tablet splitting
is well accepted by patients and has no effect on compliance.**
Acceptance and compliance were addressed in these studies
with the use of questionnaires and pill counts. One of the stud-
ies also calculated a 50% reduction in median annual acquisi-
tion cost.

Two studies measured the effects of tablet splitting on clini-
cal outcomes. The first study was a randomized, crossover trial
consisting of 29 patients taking lisinopril. In this study, both
groups took whole tablets for 2 weeks and split tablets for
2 weeks.> There was no significant difference in blood pressure
between patients taking whole versus split tablets. However, this
study had a small sample size, and the duration for each’ treat-
ment arm was short. The second study was a retrospective chart
review analysis, which evaluated the effects of tablet splitting on
the lipid panels of 125 patients taking simvastatin and atorvas-
tatin.! Patients were required to remain on the same dose at least
6 weeks before and after tablet-splitting initiation, and lipid
panels were drawn at least 6 weeks after initiation of whole-
tablet and half-tablet dosing. There was a statistically, but not
clinically, significant reduction in LDL and total cholesterol lev-
els, and no significant change in HDL and triglyceride levels.
This study did not review ultimate clinical outcomes and, simi-
lar to the first study, had a small sample size. |

In an effort to maximize valuable patient resources, a tablet-
splitting program was implemented at the Veterans Affairs Palo
Alto Health Care System in April 2000. The medications includ-
ed in our program were simvastatin, lovastatin, atorvastatin, ser-
traline, citalopram, and lisinopril. Tablet splitting was consid-
ered a reasonable strategy for these agents because the tablets
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mm Patient Satisfaction Questionnaire on Tablet Splitting

Directions: Please circle the most correct response (one response per questiorn).

Which cholesterol médication do you take?
atorvastatin(Lipitor)  lovastatin(Mevacor) simvastatin(Zocor)

Please describe how you take this medication:

1. 1t is easy to use the tablet splitter. ,
Strongly agree - Agree Neutral Disagree Strongly disagree

2. The tablet splitter cuts the tablets into close-to-equal halves most of the time.
Strongly agree Agree - . -Neutral Disagree : Strongly disagree

3. How many times during the last month did the tablet splitter damage the tablet so that you were not comfortable taking the dose (one or
* both halves)? .

Seldom 1-2 times 3-4 times . 5-6times . >6 times
4, Tablets cut in half are to take compared to whole tablets.

Much easier Slightly easier About the same ' Slighﬂy harder Much harder

5. Tablet splitting has had no effect on my willingness to take my medication. _
-~ Surongly agree Agree Neutral - Disagree Strongly disagree

6. Since 1 started splitting my tablets in half, I miss doses in a month.
Much more Slightly more About the same Slightly less Much less

7. How many tirnes in the last month did you throw away a tablet (one or both halves) because you dropped it while trying to cut it or Just

after cutting it?
Seldom 1-2 times 3-4 times 5-6 times >6 times

8. 1t was much easier to take my medications when 1 did not have to split them in half. . :
Strongly agree S Agree . Neutral . Disagree Strongly disagree
o . . ) e 4' P, '

9.‘UsAing the tablet splitter is too time-consuming and/or bothersome. ) s

Strongly agree Agree ‘ Neutral - Disagree - Strongly disagrée

10 The use of the tablet splitter was adequately explained to me.
Strongly agree Agn:e Neurral _ , Disagree Strongly disagree

_ 11, Have you ever ca]led the pharmacy because you had difficulty/confusion with the Lablet splitter?
Yes R - No :

) 12 Have you ever come to the hospital because you had dﬂﬁculty/confusmn with the tablet sphtteﬁ
) Yes L - No . :

13 lf 1 had to pay the full expense of my medlcamons 1 would spht tablets 1f it could save me some money.
Strongly agree Agree Neutral ) : Dlsagree Strongly disagree

e return questionnaire in the provided envelope.
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Effects of a Tablet-Splitting Program in Patients Taking HMG-CoA Reductase Inhibitors: ™~ %-.._..

Analysis of Clinical Effects, Patient Satisfaction, Compliance, and Cost Avoidance =~ =~ )

~ (a) are amenable to splitting (scored or easy to split), (b) are not -
sustained-release or enteric-coated, (c) have a flat or similar

price for each strength, (d) have a wide safety margin, an
(e) account for high drug expenditures. . :
Before entering our program, patients were evaluated by the

~ prescribing provider or an outpatient pharmacist for cognitive

and physical barriers to assess whether or not they were able to

effectively split the tablets in half. The provider could request :
that the prescription be filled with whole tablets if that provider -

determined the patient to be ineligible for the tablet-splitting
program. If the provider did not indicate tablet splitting in the

~medication order, the pharmacist would then evaluate the

patient for the tablet-splitting program. The pharmacist evalua-
tion consisted of a brief review of the patient’s electronic med-
ical record and a patient interview. If patients agreed to partici-
pate in the program, prescriptions were automatically convert-
ed by a pharmacist. A tablet splitter and instructions for use
were also provided free of charge to patients. All patients were
allowed to decline entry into the program upon request.

Because HMGs have objective clinical outcome measures
that are consistent, easy to compare, and readily retrievable, we
chose to focus our review on these agents. The primary objec-
tive of the study was to determine the effect of splitting ator-
vastatin, lovastatin, and simvastatin tablets on laboratory out-
comes (lipid panel and liver enzyme tests). Other objectives of
the study were to assess patient compliance and satisfaction
with splitting tablets and to measure the reduction in drug
acquisition costs.

Methods

The study was conducted inthe outpatient setting of the
Veterans Affairs Palo Alto Health Care System. The study was
conducted in 3 phases. In Phase 1, a cost-avoidance analysis was
conducted. In Phase 1I, patient compliance and satisfaction
were measured using a patient questionnaire. In Phase 111, lab-

‘oratory outcomes were analyzed. The study protocol was

approved by the Institutional Review Board, and all patients
gave written, informed consent prior to enrollment.

Phase I: Cost Avoidance
Patients were included in Phase I of the study if they were

enrolled in our HMG tablet-splitting program between April 1,

2000, and September 30, 2000, The HMGs used at our institu-
tion were atorvastatin, lovastatin, and simvastatin (cerivastatin,
fluvastatin, and pravastatin were not on the formulary). The
patients were identified using the computerized pharmacy pre-
scription database. To détermine the cost avoidance in these
patients, we obtained prescription records for HMGs in these
patients over a one-year period (October 2000 to September
2001). Using the 2000-2001 VA actual drug acquisition cost for
itorvastatin, lovastatin, and simvastatin, we calculated the cost
of these prescriptions utilizing tablet splitting. ;
The calculation for cost avoidance per dose was:

—_

Cost avoidance per dose =
Cost of whole tablet-Cost of alternative half tablet.
(e.g.,=Cost of simvastatin 20 mg tablet— :
1/ cost of simvastatin 40 mg tablet)

The cost avoidance per dose was multiplied by the total
amount of doses filled by all the patients. The 2000-2001 VA
acquisition cost of the tablet splitters was then subtracted to cal-
culate the overall cost avoidance. e
Phase II: Patient Compliance and Satisfaction
Patients from Phase 1 who were on a stable dosage of an HM
for 12 weeks were enrolled in Phase II. A stable dosage was
defined as no change in dosing of the HMG 6 weeks before and -
6 weeks after tablet splitting was initiated. Patients were exclud-
ed prior to this phase” if (3 therapy was initiated using split
tablets, (b) there was a drug or dosage change at the time of con-
version to tablet splitting or anytime within the 12 weeks, or -
(©) the patient was converted back to whole tablets within
6 weeks. Questionnaires were mailed to patients in January
2001, after the first exclusion phase, in order to measure both
compliance and satisfaction with our tablet-splitting program
(Figure 1). The questionnaire was adapted from the survey that
was used in a prior study conducted by Carr-Lopez et al." On
the questionnaire, 4 questions were designed to measure satis-
faction and 2 questions were designed to measure compliance. '
The other questions served to identify which drug was split,
how it was taken, and to determine the logistics of tablet split-
ting. Responses were collected through April 2001. -

, ot

Phase lil: Laboratory Outcomes

The Phase 111 laboratory analysis was conducted on all patients
in Phase 11 who had lipid panels drawn and recorded both
before (prelab) and after (postlab) tablet splitting. The prelab
was defined as a lipid panel taken between one year before and
the day that tablet splitting was initiated. The postlab was
defined as a lipid panel taken between 6 weeks and one year
after tablet splitting was initiated. In patients with more than
one preintervention and/or more than one postintervention
lipid panel within the stndy period, the panel values closest to
initiation of tablet splitting were used. Patients were excluded
from Phase 111 analysis if the postintervention lab values were
taken (a) within 6 weeks postconversion to tablet splitting,
(b) after a drug or dosage change, or (c) if an interacting drug
was initiated within 6 weeks of the lab test. Interacting drugs
included cholestyramine, colestipol, eyclosporine, erythromy-
cin, fenofibrate, gemfibrozil, nefazodone, niacin, phenytoin,
antifungals (itraconazole, ketoconazole, fluconazole), and pro-
tease inhibitors (amprenavir, indinavir, nelfinavir, ritonavir,
abacavir). T : ,

To measure outcomes of tablet splitting, we evaluated lipid
panels, liver enzyme tests, and creatine phosphokinase (CPK)
Jaboratory values. Lipid panels included total cholesterol (TO),
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low-density lipoprotein (LDL), high-density lipoprotein (HDL),
and triglycerides (TG). Liver enzyme tests included aspartate
aminotransferase (AST) and alanine aminotransferase (ALT).
For both the lipid panels and liver enzyme tests, we compared
the prelabs with the postlabs to determine if there was a change.
CPK was used to identify if any patient experienced rhabdomy-
olysis after tablet splitting was initiated.

.In a post hoc subgroup analysis, the laboratory results of.

dissatisfied and noncompliant patients identified from the ques-
tionmaires were compared. A dissatisfied patient was defined as
anyone who had a negative response to all 4 questions that per-
tained to satisfaction. A noncompliant patient was defined as
anyone who responded negatively to either of the questions
pertaining to compliance.

Staﬁsticél Analysis '
Interval data (TC, LDL, TG, HDL, AST, ALT) is presented as

‘mean * standard deviation, and comparisons were evaluated
using the paired t test. For data that were not normally distrib-

uted (i.e, ALT), the data are presented as medians and com-
pared using the Wilcoxon signed rank test. Statistical tests were
perfor_med using Sigma Stat (Version 2, Jandel, Sausalito, CA).

[ Hesuits
We identified 2,019 patients enrolled in the HMG tablet-split-

ting program. The total cost avoidance over one year (October

2000 to September 2001) for atorvastatin, lovastatin, and sim-

yastatin was $138,108 (Table 1), based upon actual acquisition .

costs for these 3 drugs. : S
After the cost-avoidance analysis, 1,111 patients were
excluded prior to the Phase II analysis (Table 2). The remaining

" 908 patients were mailed questionnaires (Table 2). We teceived

s

. 454 responses (50%). Of the respondents, 83% were splitting
" simvastatin, 15% lovastatin, arid-2% atorvastatin. These per-

centages are consistent with the overall use of these medications

. at our institution, :

" Patient satisfaction and compliance with tablet splitting were

" determined from the questionnaires. There were 4 questions

that addressed patient satisfaction. The results of these ques-
tions showed that 84% believed that the tablet splitter was not

. difficult to use, 85% stated that split tablets were not harder 10
- take compared to whole tablets, and 74% agreed that the tablet
* splitter was not too time-consuming or bothersome; 46%
~ believed that it was easier to take medications when they did -
‘ not have to split the tablets. Co

. There were 2 questions that addressed patient compliance.
Only 7% of the patients stated that tablet splitting had an effect

#*on their willingness to take medicaions, and 7% stated that
b theypissed more doses in a month while tablet splitting. ‘
" Five hundred-twelve patients were eligible for the laborato-
"¢ ryanalysis. The baseline demographics for these. patients are
~ listed in Table 3. The laboratory analysis showed that there was-
©.. mo h_differf:"ﬁcé, between preintervention and postintervention' -

D Drug Acquisition Cost Avoidance™
2,019

October 2000 to
September 2001 (1 year)

Number of patients . .

s

Time period ‘

Potential drug cost (cost of whole tablets) $352,187
Actual drug cost (cost of half tablets) $210,768
Tablet-splitter cost . ‘ $3,311
Cost avoided $138,108
Average cost avoided per patient per year '$68.40

* 2000-2001 VA actual drug acquisition cost for lovastatin, simvastatin,
and atorvastatin was used to. calculate cost avoidance.

) Reasons for Patient Exclusion

Phase I Analysis (cost avoidance) N=2,019

Exclusion ' SN 1,111
Therapy initiated using split tablets 726
Drug/dosage change at time of tablet split 341
Drug/dosage change within the 12 weeks 25

Patients converted back to whole tablets within 6 weeks 19
Phase 11 Analysis (patient survey) N=908
Exclusion 396

No prelab and/or postlab 311

Postlab <6 weeks after split 11

Postlab after drug/dosage change 53

Drug interaction 21
Phase 111 Analysis (measure laboratory values) N=512

b Patient Demographics (N=512)

Average age (years 65.5+10.6
Gender L oo
Male 499 (98%)
Female 12 (2%)
‘HMG-CoA RI
Atorvastatin 1(0.2%)
Lovastatin - 74 (14.5%)
~ Simvastatin 437 (85.3%)

laboratory values for total cholesterol and triglycerides (Table 4).
. However, there was a statistically significant decrease in LDL (102
_ versus 97, P<0.001), a statistically significant increase in HDL (46
" versus 48, P<0.001), and statistically significant increases in both

AST (26 versus 28, P<0.001) and ALT (24 versus 26, P=0.006)
after the initiation of tablet splitting, No patients experienced
thabdomyolysis after tablet splitting was initiated, as determined

by analysis of CPK laboratory values.
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In the subgroup analysis, the laboratory results of the dis-  [ERFNI A

satisfied and noncompliant (self-reported) patients identified
from the questionmaires’ were analyzed. There was no signifi-
cant change in the laboratory values between preintervention
and postintervention. (Table 5). 4 - :

[ Discussion

This study suggests that tablet splitting for HMGS has no nega-
tive effects on lipid panels or liver enzyme tests. This study is-

larger than the previous studies that address tablet splitting and
is the first one to measure laboratory outcomes that include

changes in liver enzyme tests ot adverse patient events associ-'

ated with splitting HMG tablets.

In the laboratory analysis, there was no change in total cho-
lesterol and triglycerides, but there was a statistically significant
decrease in LDL and a statistically significant increase in HDL.
Our findings are very similar to those reported by Duncan
et al.* The changes in LDL and HDL are most likely beneficial
for the patients; however, the clinical -significance and reasons
for the changes are uncertain. There were also statistically sig-
nificant increases in the liver enzyme tests, AST and ALT; how-
ever, these increases do not appear to be clinically significant
cince the levels of both the AST and ALT after the change are
well within the normal range for these tests. :

Among possible limitations of our study, the positive out-
comes may be attributable in part to the screening process
involved. Not all patients can split tablets in half effectively
with a pill splitter, and, therefore, not all patients should be
included in tablet-splitting programs. ‘Patients who might be
excluded from tablet-splitting programs include those with
eyesight problems, arthritis n the hands, or cognitive impair-
ment. To avoid some of these problems, outpatient pharmacists
assessed the patients for both cognitive and physical barriers
before initiating them in the program. If the pharmacist deter-
mined that the patient could not effectively split the tablets in

‘half, a note was left in the patients medication profile stating

not to enter the patient into the tablet-splitting program.
Another factor that may have contributed to the favorable
laboratory outcomes is lifestyle modification. While we
assessed laboratory outcomes up to 12 months postsplitting,
we did not give consideration to changes in weight, smoking
status, alcohol consumption, or dietary modifications during
that time. Any of these factors may have influenced laboratory
values. In addition, our study was not designed to objectively
assess medication compliance using methods such as 2 pill
count or refill analysis. This would have been particularly use-
ful to ensure that patient‘s were indeed taking split tablets (and
not whole tablets), which could also have affected the labora-

tory outcomes.

The majority of patients included in the study were satisfied
and compliant with the HMG tablet-splitting program, as
shown from the questionnaire results. For the few patients
identified as noncompliant or dissatisfied with the program, it
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) Laboratory Analysis Results (N=512) .

Measure Prelab Postlab - P value .
TC (mg/dL) 18136 18037 - .-0.289
LDL (mg/dL) 10228 - 97£29 . :<0.001 7
HDL (mg/dL) 46+12 4812 = <0.001 -
" TG (mg/dL) -1662101 © 170117 . 0399
AST (UL) 2618 . 28+10 -<0.001 .
ALT (UL) 24=13 26x14

0.006

voun LR

) Laboratory Subgroup Analysis Results

Measure - ryPrelab. Postlab Pvalue
Dissatisfied Patients ‘

TC (mg/dL) 185433 185436 0.936

1LDL (mg/dL) 107+24 10735 ~.0.989

HDL (mg/dL) 49x10 50£9 0.406 _
TG (mg/dL) 149275 - 14057 . 0.637 ..
AST (U/L) 246 27£5 0.182
ALT (U/L) 230 23z8 0.976
Noncompliant

Patientst (N=31) o

TC (mg/dL) 188+44 188+44 1.00

LDL (mg/dL) 10430 103+33 0.838

HDL (mg/dL) 4810 5011 - . 0.088

TG (mg/dL) 16689 154+91 0428
AST (UL) 2811 2647 - 0347 o)
ALT (UL)* 22 20 0.326

*Prelab and postlab are presented as median values. i
+ Noncompliance was self-reported by patients as doses missed in a month
after tablet splitting. o

was fmportant to analyze whether splitting tablets was adverse-
~ ly affecting their outcomes. Neither the dissatisfied nor non-

compliant patients had any significant changes in their lipid
panels and liver enzyme tests when comparing their laboratory
values before and after tablet splitting. These results suggest
that tablet splitting is also effective in these patients; however,
addiional Tesults from a larger study designed a prio to
specifically address this question are necessary.

The HMG tablet-splitting program reduced actual outpa-
tient drug acquisition costs by more than $138,000 for our
institution during the time period between October 1, 2000,
and September 30, 2001. The cost avoidance calculated in ‘the
study for this one-year period was for all patients included in
Phase 1 (patients converted to split tablets between April 1 and
September 30, 2000). Patients who were enrolled in the pro-

‘gram after September 30, 2000, were not included in the cost

analysis. Patients continue to be successfully enrolled in the
tablet-splitting program; therefore, this cost-avoidance figure is
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likely an underestimate of the total fiscal impact of the program
over this one-year time frame. In addition, this analysis only
rakes into account the effect of splitting HMGs. The tablet-split-
ting strategy is used for a continually growing lisi of agents in
our outpatient setting, resulting in'cost avoidance of even
greater magnitude. Finally, it is important to note that VA drug
acquisition costs, which are considerably lower than average
wholesale price, were used in our calculations. Therefore, other
managed care organizations that face higher drug acquisition
costs could expect a more substantial cost avoidance.

Unfortunately, due to the refrospective nature of this analysis,
we were unable to precisely factor pharmacist time and effort into
our analysis. These factors are, of course, very important to con-
sider before implementing a program of this nature. 1f we were to
assume that it took an extra 5 to10 minutes for our pharmacist to
counsel and educate the 2,019 patients, it would result in an
opportunity cost of 168 to 336 pharmacist hours. Still, our cost
avoidancé was not offset by pharmacist salary because no addi-
tional staff were employed to implement this program.

With the recent availability of generic lovastatin, many insti-
tutions, may benefit foremost from converting appropriate
" patients requiring HMGs to lovastatin. However, because generic
lovastatin is consiclerably more expensive than Mevacor at our
institution, and it is not flat or similar priced, we continue to use
the brand-name product. Furthermore, at low doses of lovastatin
(10 mg and 20 mg), the dose equivalent of simvastatin is less
" expensive, so we continue to offer both agents. ,

- Another possible limitation to our study was that we had to

exclude a large mumber of patients in phase II because they did’

" not receive a postintervention laboratory panel. However, there
is nothing to suggest that the patients who did not receive a
postlab would have responded to tablet splitting differently than
those patients who did receive postintervention laboratory test-
. ing, This ancillary finding is noLneﬂd}gl;ss important and enables

us to target provider and patient education regarding the impor-
_* tance of appropriate follow-up laboratory monitoring.
-, An additional limitation to our study was that the question-
~ nairé was not sent to all patients. We chose not to send out the
* questionnaire to patients who had drug or dosage changes at the
time of tablet splitting. Our goal from the questiqnnairé was to
" determine the effects of tablet splitting on patient satisfaction
" and compliance while taking the same drug and dosage before
“" and after initiation of the program. We felt that satisfaction and

" compliance could be affected if patients were on a different

" medication or i they had to swallow a different size tablet.

Therefore, it would not be ideal to find out how satisfied. or
compliant patients were with one medication or dose before
" splitting and compare it to another one after they started split-
ting. If we wanted a broader analysis to determine what patients

included these patients in the questionnaire analysis as well.

—_—

5 thought of tablet splitting in general, then we could have

The positive results from our study reinforce and expand .
upon the_findings presented by Duncan, et al* This study =~

should be useful for many institutions and opens the door to
future directions. It would be beneficial to assess outcomes of
tablet splitting for other medications, such as antihypertensives
and antidepressants. It will also be useful to determine signifi-
cant patient barriers to effective tablet splitting. '

E® Conclusion

Splitting HMG tablets is an effective way to reduce outpatient
drug costs, improving the efficiency in treatment of hypercho-
lesterolemia. We found favorable humanistic-service outcomes
(patient satisfaction and compliance) and no short-term nega-
tive effects on laboratory outcomes associated with tablet split-
ting of HMG drugs for outpatients at our institution.

‘.
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Infection, Daration, And Complications Of Long
 Term Tonncled Hemodialysis Catheters (Lttc):
. A Retrospective Review

D Pham, M.q‘ R Mars, M.D., S Fo. M.D., 8 Myricks, M.D.;
. Resmfmt Deparoment of Internal Medicine

Bsckground..Long—tcrm mnmicled catheters (LTTC) for he-
modialysis (HD) have been available for the past 15-20 years.
They provide dialysis sccess for patients requiring hemodialy-
siw, &re used for patieats awaiting anerial-venous (AV) fismlae to
marure, and for other patients who have had peritaneal dialyms
(PD) interrupted beeause of malfunctioning Tenchkoff catheters.
But like any other central lines, these are associated with risks of
mfection, thrombosis and bleeding, This smdy will evaluate the
duratjon, infections and other comphcauons associatcd with
LTTC.

Methods: Berween March 1995 and February 2000, patients
at Shands Jacksonville with LTTC were identified. LTTC were
placed under sterile procedure using ultrasound or fluaroscopi-
cally guided wechnique either by interventional radiologists or
vascular geons. ' '

Resnltz: Types of LTTC tnchuded the Tesio, Perm Cath, and
Ash Cath. A [imited computer access to all patients having LTTC
was utilized. A tatal of 50 patients were idenrificd. Forty pa-
tients were suitable for study, There were 56 LTTC identificd in

" these 40 patients. OFthe 56 LTTC, 51 catheters were suitable for
study (with known duration, datc of placement and removal).
" Twenty-four study catheters (47%) were removed because of sep-

sis, bactreremia or fover with positive blood and/or positive cath-.

cter tip culrures. - Organisms identified were methicillin sensi-
tive Staphrylococcus aureus (associated with 10 diffevent cath-
eters), coapulase megative Stephylococci (4), Pseudomonas
inosa (4), methicillin resistant Staphylococcus aureus (3),
bacter cloacae (3), Acinctobacter baumannii (2), Entero-
s (2), E. coli (I) and Citrobucter (1). The most common
lication was infection (24) (bacteremia and/or local wound
mfe?twn) Endocardiris was observed in 2 paticnts. Other come
plications mc}udod thrombus formation (3), inadequate blood flow
(3), fell or pul]ed ot (3), and bleeding (1). Four petients died
se of' comphmnnns such as sepsis (2), endocardits (1) and
blee{lmg ). ’I’hz mean duration of catherers associated with
mfe:'nan was 997 105 days (median; 49, range 11-371), while
me duration of catheters not associatcd with infection was

91 days (medlan 50, range: 7-365).

Cpnclusian. Long term rumeled HD catheters serve g useful-
purppse for patients who are awsiting mamration of their perma-
nentHD or PD access sites. The preliminary data suggests that
LTTD are associated with a high mte of infection at this mstitu-
tion.i The mean duration of catheters nssociated with infection
wag 99 days. Patients with these catheters should be followed
andq-mmmr:d carefully for signs and symptoms of infection and
trcared with agpgressjve antiblotics to avoid scrious complications.
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Evaluation Of Three Methods
! Of Administering Atorvastatin
P Schulrz, Phorw.D., K Moran, Pharm.D., THogaH.
Pharm.D., K Malcolm, Pharm D, Mchm, MD.;

K Resident, Department afPharmacy

Backgronnd: Rising medication costs have led health care
organizations 1o purme altematives to conventional medication
dasing m hopes of decreasing drug expenditures. Pstients are
being asked to split tablets 1o receive the proper dose of medica-

" tions at a lower cost. The atorvastarin 40 mg tablet is not scored,
yet an increasing number of patients are splining these wblets to
receive a dose of 20 mg per day. In addition, alternate day dos-

" ing of atorvastatin 40 mg may provide similar therapeutic results
at a lower cost to the patient and heslth care arganization. The

', objective of this prady i8 1o compare three different methods of

. administering atorvastatm with respect 1o efﬁcacy, cost savings
end patient scceptance.
Methods: The stndy is 2 prospective, r.mdomlz::d opea lebel,
. crossover clinical wial. Consenting patients meeting criteria were

| Tandomized to one of three treatroent arms (atorvastatin one whole

i 20 mg wbler daily, one-half 40 mg tablet daily urvcme whole 40
* mg wblet cvery other day), with cach reamment arm lasting six

.1, weeks. At the end of each mreatment zru, labs wert obtained and
- questionnaires adminigtered befare crossing over into the subse-

quent arm. Lipid values were compared to detcrmine if there

* " was = diffcrence in therapentic cffect, Potential ccst savings end

patient scceptance were alse evaluated.

* Results: Tweaty-nine patients were enrolled in the study. Data

" eollection is ongoing. To date, no trends have been identified to

indicate a therepeutic difference i the three dosmg regimens
. being compared. Additionally, the masjority of patients have niot
; expressed difficulty in following the altemnarive dosing regimens.
" Based on the 29 patients enrolled, a cost savings of $976 per
“month, or 311,712 per year may be realized by uu’lmng one of
+ the alternative regimens. :

Conclnsionmiséuasiom: Although Iarger 5tudie;s are needed,

"mblct splinting and every other day dosing of atorvastatin
appear to be a cost effective altcrnative 1o tmﬁmrma] once
dmly dosing, s
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- cines, The purpose of this study was to examine the efficacy
‘ of splitting lisinopril tablets in patients with hypertension
iand, secondarily, to assess patients' opinions regarding
' splitting lqmopnl tablets,
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Eva,}ﬁation of Tablet-Splitting in Patients Ta.kmg

Lisinopril for Hypertension

Joszph R‘Rindme, PhamD

-+

* Objecyve: To examine the efficacy of spliting lisinopril
tablets) in patients with hypertension and, secondarily,
to assess patients’ opinions regarding spliting lisino-
pril tablets.

» Design: Randomized, crossover clinical trial.

= Sening: Veterans Affairs medical center clinical phar-

macy geparnment,

* Participants: Twenty-nine veterans with hypertension tak-

ing stable doses of lisinopril,

measures: Siling blood pressure afier 2 weelts
of U'Hfﬁpy. A G-guesion survey was used 1o assess
patients” opiniors regarding the convenience of Iablel-
spliting and their willingness to spiit tablets,

* Resulisy No significant differences in systolic/dlastolic
blood pressures were noted between patients taking
split versus full lisinopril tablets, Most patients were
willing|to split tablets if dolng so would result in a cost
savings.

» Conclusion: Using split lisinopril tablets does not result
in a change in blood pressure in patients with stable

hypertension. Most patlents were willing to split tablets -

despits heing inconvenienced.

qu’ibing higher strength tablets that patients can
spliy has been sugpested as a feasible method of
redycing acquisition costs of certain widely pre-
scribed medications [1]. Whether this method should be
used on a widespread basis remains controversial [2]. Some
reports hape described the success of splitting lovastatin
and simvastatin in patents with hyperiipidemla [34], but
few studies have examined the effectiveness and practicali-
other drugs, including blood pressure medi-

Meihods§ i

“The study j)opulaﬁon consisted of outpatient veterans who
-received their primary care at the Veterans Affairs Medical
-Center in Ifn_:scon. Arizona, and were taking lisinopril for

N :
.22 JCO \]April 2000
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essential hypertension. Patients were selected at'random
from a computer-generated kst of patients taking Bsinoprll,
and thelr medical charts were reviewed Patients with
hypertension who lived locally and were tking a stable
dose of lisinopril but had no diagnosis of congestive heart
failure were sent a leuer soliciting their participation in the
study. Stable dose was defined as no change in ‘dosing of
lisinopril or any other hypertension medication within the
previous 4 weeks. Py

Baseline blood pressure and heart rates were measured in
patients who agreed to participate. Patients were then ran- -

- domized in crossover fashion to either taking a full tablet ora

split tablet once daily (Figure). Each weatment arm was
& weeks in duration. Randomizasion Was performed using a
compuler-generated list of randem numbers. The 'dase of
lisinopril used in the study matched the patients’ prestudy
dose whether they were taking full or split tablets (eg, patients
in the split-tablet group who were taking a 10-mg dose before
the suidy were given 20-mg pills and instructed o split them
and take half the pllf), All patients split tablets using a V-
partition pill spliner, Patients were instructed to continue any
other blood pressure medicine they had been taking before
the study: Blood pressure was measured in the morming at the
end of each treatment arm at approsdmately the same time of
day far each patient. On days when blood pressure was mea-
sured, patients were instructed to withhold taldng thejr mor-

* ing dose of lisinopril unti] the measurement had been taken.

Sining blood pressupe was measured using a mercury’ column
splygmomanometer in the same arm after the parient had
been sitting for 5 minutes. The mean of 2 blood pressiire read-
ings taken 3 minutes apart was used. The Jast visit of the study
ocrurred at 4 weeks; at this time all patients were asked o
complete a survey with 6 questions regarding tablet-sphitting.

. The mean blood pressures for each reatment grup were
compared using a dependent ¢ test. It was estimategd that a
sample size of 28 patients would have 80% power to detect a

Josiph P. Rindorr, PharmD, Associate Profesar, Unjverslty of Arizana
College of Pharmacy, Tiresan. AZ, Clinical Pharmactst, Vererans Allairs
Medica! Center, Prescott, AZ. . :
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Full tablet x 2 weeks .|
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Spiittablel x 2 weeks  §
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Figure. Randomization armf of lisinopril swdy. *Denotes when blood pressure was measured,

Split tablet x 2 weeks

Full tablet x 2 weaks L

ting tablets and patients” gbility to split tablers {Table 2).
However, 88% and 97% of patients said they would be will-
ing to split hslnopn] tablets if there was a cost savings 1o
' ﬂlenwelves sr to the faa’hty respectively,

i

’ Iable 1. Blood Pressure Measuremen\s Table 2. Survey Resuls
Meu Blood Presare T 50 ' . WWM %
g'% ; fiem ('{ll #8)
. A ’ After ARer :
£ Basefine| Spii-Tablet Fulb-Tabled Splitting lisknoprll Lableis was bothersome 1o me: .
(Al Patier ﬁ.?) Regiman Regimeny £ Value o Mot of the tima '25
Syslolic, mm Hg 133 = 12; 13712 13614 0.70 . Some of the ime ."77
Diastolic, mmHg 8685 B87:88 87483 070 . None of the time . 58
i isinopri i Y
SD=slandard deviation. w:;:ﬁ:x:;:w"' lablets dowm the micdiet . beg
’D:ﬁ::m between blood pyossures in splillablel and full4ablel Some of the Ume ‘;‘5 4
paticris. None of the time i3
’ When | spill & lisinopeil tabll, Lhers wera more 3
5-mm Hg difference in diastolic blood pressure between  igan 2 pieces:
reatment arms assuming 2 standard deviation of 8 and an Most of tne time ‘3
alpha level of 0.05 [5}. r . Some of the ime |54
. An mstxtudonal review! board approved this study, and " None of the time 5&3
informed consent was cbigined from each patient. 1 grop lisinopril tabless when 't spiiting them: : g(
& * Most of the Gme o ]
Results . Same of the tme 128
Twenty-nine patients compﬂeted the study The mean 28 of " Nowe of tho time 125
patlents was 71283 years. Twenty-six patents were men. The : . . !
mean dafly dose of lisinopri] was 16 35 mg, Twenty-three pa- Z”:g:‘&gﬁ?g;;z’ﬁ"?&‘ﬁ?“ iF there
Uents were on lisinopril mapiotherapy, § patients were taking ' ’ Ei
1 other antthypertensive ¢irug, and 1 patient was wking L‘: . 79;
2 other anthypertensive drugs. Fifteen patients were ran- ‘
domized to the half»mblec(mll tablet schedule, and 14 pa- | would be willing to spilt llsinopr) tablats if | was i
lients were ranclomized t the full-tablet/half-zblet schedule, ,‘:‘,;’,’,"j,,;";.“”""‘ myselfond spilling tables sved |
No statistically significant differences in mean systolicar .y, Tog
diastolic blood pressures were noted between reatment No - ey
groups (Fable ). One patient (patient #30) complained of  we : : -
" diarhea while 1aking the Rill tablet and withdrew fromthe & - - 1‘
. study. He was not included] in the analysis. : : A b
. Twenty-eight patents]completed the questionnaire, nm“ H
There were muced results ing the convenlence of split- ’ﬂus study suggests that there is no meaningful dxﬁferenca In

bJood pressure when patients take split lisimopril t3 15}e13 ver-
wswholehxxmpzﬂtablets ﬂnszsﬂleﬁmsmdquseaphar
macodynamic endpoint to evaluate the eﬁecuvm ofspln‘
tmg tzblets. Other studies that addressed this elther

R
I

JCOM Aan'ZDDU 23
; \
?1
i



E

surveyed patients on thelr willingriess to 5plit tablets, weighed
split tablets; or measured compliance [6-9], A study involving
105 veteran patients showed that overall campliance based on
tablet count was the same whether patients split fosinopril
tablets or used whale tahlets [6). In addition, this study found
that the frequency of patients with compliance less than 80%
was approximately the same between proups. The results of
the present study suppart the finding that compliance Js not
impaired by having patients split lisinopril tahlets.

An argument against tablet-splitting is that patients can-
not split tablets accurately. A study supporting this argu-
Inent invalved healthy volunteers who split hydrochloro-
thiazide tablets and showed that mare than 12% of the split
tablets deviated from ideal weight by more than 20% [7). A
tablet splitter was not used in this study. Another brief report
showed that although a Vpartition pill splitter could split
larger tablets accurately, accuracy was diminished with
smaller tablets [8]. These findings suggest that drugs with
narrow therapeutic indices should be taken as a whole tabet
and not be split. However, this caveat may not apply to
drugs with Jarge therapeutic indices, such as listnopsd [10].

A second argument against splitting tablers s thar it
places an undue hardship on patients. Our survey results
suggest that many veteran patlents are inconvenienced by
splitting tablets and at imes have difficulty performing the
task. However, when asked if they were willing to split
lisinopril tablets in order to save money, virtually all of the
patients were agreeable to doing so, Patients in 2 other stud-
ies responded similarly when asked about the monetary sav-
ings from splitdng fosinopril or Jovastatin tablets (6,9].

Potential ‘flaws of the present study mandate that the
findings be interpreted with some caution, This swdy
involved a relatively limited number of patients, was not
blinded, and had no washout period between treatments,
Although the study was randomized, a possible carryover
effect could have occurred. Also, because patients volun-
teered for the study, the cohort may reflect padents who are
more motivated than the general population, limiting the

" Copyright 2000 by Turner White Communications Inc,, Wayne, PA. All rights. reserved.
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@hxd}fs findings w similarty motivated patients, Finally; it

‘nay be premature to apply these resuls to pam'en“rs(feoeiving
ADstnopril for other reasans, such as congestive heat failure.
' This shudy suggests that splitting lisinopril taljlets does
not result in @ significant change in blood pressure in
patients with hypertension. Although some patiénts were
nconvenienced by splitting tablets, the majority wele apree-
able to doing so if a cost savings was realized. ‘

Author adress; VA Medlcal Center (316). North 500:Hwy 89,
Prescott, AZ 86313, e-mail joseph_rindone@med.vagoy,
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Notes Outcomes data

(NOTIGE?) This materizl may be
protecied by copyright law

and 7 can greatly affect study results. The problem can
be solved by requesting that pharmacists write the
number 7 with a horizontal bar through it, thus clearly
distinguishing it from 1, or by having each value ina
numerical field validated through a series of logical
comparisons against a range-of values. If these compar-
isons fail to resolve the discrepancy, then the value
can be flagged for visual inspection.

Fax technology offers a reliable method of entering
outcomes data into a computerized database. The reli-
ability of the data collected in this study was very high
and was influenced by the quality of the training the
onsite pharmacists were given to show them how to
complete the outcome-monitoring form, write legibly
on the form before faxing it, fax the form correctly,
and validate all the fax machines that would be used at
each site. ,

It is very important to randomly select a percentage
of patient charts at each site to check the reliability
between (1) the charts and the data-collection forms
" and (2) the data-collection forms and the computer
database. '

_ Currently available data systems at the study sites did
not provide the means for collecting the data necessary
for this study. Since there was no computer-based sys-
tem that was usable at all the types of sites where pa-
tients can be treated, the investigators created a unique,
external data-collection process that could be used to
capture data in an everyday, real-world treatment set-
ting. Once the data are collected, this source of national
information may be used again for further analyses or as
a foundation for further data collection.

Conclusion. Fax technology that used optical
mark and character recognition to scan data from an
economic and outcomes study into a computer data-
base had a reliability of at least 0.95 for each patient’s
complete set of data.

aTeleform, Cardiff Software, Vista, CA.
bMedical Outcomes Data Technologies, Laguna Beach, CA.
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Relationship between tablet
splitting and compliance, drug -

- acquisition cost, and patient
-acceptance

NABEEL G. FAWELL, THOMAS L. COOKSON, AND
SHAWN S. SCRANTON

Am J Health-Syst Pharm. 1999; 56:2542-5

s managed care pharmacy continues to gro
and medication costs increase, pharmacy maj

agers are continually looking for ways to

engineer distributive services to provide the most ¢
effective care. In an effort to save money, the San
Diego Veterans Affairs Healthcare System (SDVAHS)”
and other health systems have implemented tablet.
splitting programs targeted at high-cost and widely
prescribed medications. Despite this growing pra
published research examining the effects on compli-
ance rates, patient acceptance, and actual cost savings
is lacking. A recent computer-assisted literature search
revealed only one study of tablet splitting that ad-
dressed patient compliance and acceptance.! In that
study, patients taking lovastatin and using a_‘t'_able:?f
splitter were mailed a questionnaire to assess the
impressions of tablet splitting. A majority of the pa-~
tients found tablet splitters easy to use and reported
that compliance was not hindered. However, compli-
ance was subjectively evaluated through patients’ re-
sponses to questions; actual tablet counts were ot
performed. Furthermore, actual cost savings (if ar
were not determined. o
We studied the relationship between tablet splitting
and compliance, drug acquisition cost, and patient
acceptance. » ’
Methods. Patient selection. Patients with a pres_vcr'ip-;
tion for 20-mg tablets of fosinopril sodium (Monopril,
Bristol-Myers Squibb, Princeton, NJ), an angiotensin

NABEEL G. FAWELL, PHARM.D., is Primary Care Pharmacist, Kaisel ..
Permanente Medical Center, Vallejo, CA; when this article W&
written he was Primary Care Pharmacy Practice Resident, Pharmaz™
cy Service, San Diego Veterans Affairs Healthcare Systen
(SDVAHS), San Diego, CA. THOMAS L. COOKSON, PHARM.D., is D
rector, Primary Care Pharmacy Practice Residency, Pharmacy
Service, SDVAHS. SHAWN S. SCRANTON, PHARM.D., is Clinical R&-
search Scientist, Dura Pharmaceuticals, Inc., San Diego; when this
article was written he was Cardiovascular Fellow and Instrll‘?@i;&
School of Pharmacy, University of the Pacific, Stockton, CA.~ =t

Address reprint requests to Dr. Fawell at Kaiser Permanente
Medical Center, 975 Sereno Drive, Vallejo, CA 94589-2485, Of 19
nabeelfawell@kp.org. S

Study patients were provided a tablet splitter (Health Caré
Logistics, Inc., Circleville, OH) by the San Diego Veterans Affairs
Healthcare System, =

Presented in preliminary form at the Western States Confer
ence, Asilomar, CA, May 6, 1997.
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Tablet splitting Notes

Converting-enzyme inhibitor on the SDVAHS formu-
ary, Were identified from the computerized medica-
fon profiles from the pharmacy database for outpa-
jents who were currently receiving medical care from
pv AHS. From this group, 1617 patients were identi-
jied on the basis of whether they split their 20-mg
josinopril tablets to obtain the prescribed dose: 971
atients split the tablets (and took one half tablet once
daily), and 646 used whole tablets (and took one tablet
once daily). Patients were then randomly chosen from
cach list to be contacted and evaluated for inclusion in
he study. Random selection was achieved by assign-
ing numbers from a randomization table to each pa-
ient. One hundred eighty eligible patients were then
wele-ted by using the last digit of their assigned num-
pers, starting with numbers ending in zero and con-
iinuing through the number nine.

patients were included if they were 18 years of age
orolder and had had an active fosinopril prescription
started at least three months but not more than three
years before the study start date, October 1996. Pa-
tients had to receive the medication throughout the
study period, October 1996 through May 1997. Pa-
tients were excluded from the study if they had taken
anc-her angiotensin-converting-enzyme inhibitor be-
fore starting fosinopril or had not refilled their fosino-
pril prescription in more than five months. Patients
were then contacted by telephone and given specifics
of the study. Those who wanted to participate were
given an appointment and asked to bring all their
fosinopril with them. Of the 105 patients who agreed
to participate in the study, 47 split their fosinopril
tablets and 58 did not.

The patients’ appointments occurred during the
stuc y period. During an appointment, the investigator
counted the fosinopril tablets remaining from the pa-
tierit’s last refill, and the patient answered a question-
naire about experience with tablet splitting, the pres-
ence of a caregiver (someone who gave the medica-
tions daily), any physical limitations (e.g., arthritis,
poor vision, lost 1imb), and educational level. Educa-
tional level was assigned on the basis of the highest
level of education completed (grammar school, high
school or equivalent, college or university, graduate
schuol, or doctorate). Patients who indicated that they
had completed high school and had a vocational or
technical school background were assigned the level of
technical school. Other patient demographic data,
‘uch as age, copayment amount, number of active
Medications, and total number of daily doses of all

medications, were available in the pharmacy database.

Compliance. Compliance assessment was based on
tablet counting, refill history, and answers to a patient
QU siionnaire. The tablet count was conducted by

: ha\'mg the subject bring in any unused medication at

”‘e end of the evaluation period (last refill before the
Visit, plus any other unused tablets) and having it

counted by the study examiners. Refill history was
obtained from the hospital database. Compliance was
assessed starting when the patient began fosinopril
therapy and extending through the end of the study.
Compliance rate and percent compliance were cal-

. culated with the following equations:

Compliance rate = (total doses supplied — doses
remaining)/(total days on medication)

Percent compliance = compliance rate x 100

A percent compliance of approximately 80% can be
expected for medications taken once daily.>* There-
fore, the percentage of patients in each group with a
percent compliance of <80% was also calculated.

Cost. Annual acquisition cost (AAC) was calculated
with the following formula:

AAC = Compliance rate x tablet or half-tablet cost per

day x 365 days per year

The difference in AAC per person in the two patient
groups was calculated with both the 1997 federal sup-
ply schedule (FSS) and the average wholesale price
(AWP). The FSS cost and the AWP of fosinopril did not
vary by tablet strength.

Patient acceptance. Patients’ satisfaction with tablet
splitting and their impressions of its impact on medi-
cation taking were determined with a questionnaire
adapted from the questionnaire of Carr-Lopez et al.t2

Statistical analysis. To ensure a statistical power of
0.80 (B = 0.20) to detect a difference of 20% or more
between the two patient groups with an o of 0.05 and
an S.D. of 5.8, samples of 45 patients per group were
needed. Descriptive analysis showed that the data for
some of the variables did not have normal distribu-
tions. Therefore, nonparametric analyses were used.
The Mann-Whitney U test was used to compare the
interval and ordinal variables. Chi-square analysis
with the Yates correction for continuity was used to
compare all nominal variables.

Results. The two patient groups differed signifi-
cantly with respect to age but not number of medica-
tions or doses taken per day, educational level, pres-
ence of a caregiver or physical limitations, or copay-
ment requirement (Table 1). ,

Median percent compliance was 90.5% among the
patients who did not split fosinopril tablets and 91.7%
among the patients who did (p = 0.67, Mann-Whitney
U test). The two groups also did not differ significantly
in the percentage of patients with percent compliance
of <80%: 30% of patients who did not split the tablets
versus 29% of the patients who did. .

The practice of splitting fosinopril 20-mg tablets
resulted in a 50% reduction in median annual acquisi-
tion costs based on both FSS and AWP (p < 0.001,
Mann-Whitney U test).

On the questionnaire, patients indicated that the
tablet-splitting procedure was not detrimental to med-
ication compliance. Specifically, 82% of the patients
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Notes Tablet splitting

agreed or strongly agreed that they had been adequate-
ly instructed on how to use the tablet splitter, 93%
agreed or strongly agreed that tablet splitting did not
change medication compliance, and 86% indicated
that they thought the practice did not result in any

more missed doses than taking whole-tablet doses (Ta-

ble 2).

Discussion. Increased economic pressures facing
the medical community have led to the implementa-
tion of various cost-saving measures, including having
patients split tablets to obtain the prescribed dose.
However, it is important to evaluate this potential
cost-saving measure to ensure that a decreased acquisi-
tion cost by the health system or health plan does not
correspond to a diminished clinical outcome. Thera-
peutic failures from medication noncompliance have
also become a targét of efforts to improve outcomes. It
is well accepted that noncompliance can increase costs
and decrease therapeutic effectiveness. Nevertheless, a

Tabie 1.
Demographics of Study Patients
Patients Who
Took Whole Patients Who
Tablets Split Tablets
Characteristic (n=58) (n=47)
Median age, yr 61 652
Male sex, % 100 ~ 100
Median no. medications 6 6
taken daily
Median no. doses taken 8 . 8
daily . .
Median educational level Technical High
school school
Presence of a caregiver, 9(16) 2(4)
no. (%)
Presence of physical 0(0) 2 (4)
limitations, no. (%)
Paying copayment, 45 (78) 36 (77)
no. (%) . '

aSignificantly different from value for other group, p = 0.034 (Mann-
Whitney U test).

lack of consensus on the best method of promoti;

~ tial gains are not counteracted by neganve effec

-medication-event monitoring device, reported a comy-*

‘negative impact on compliance or patient acceptance.

compliance hampers efforts to minimize the impact
noncompliance on patient care and expense. The
fore, when implementing new cost-saving meas
such as tablet splitting, we should ensure that po

other areas.

There was no significant difference in comphame
between patients who split fosinopril tablets and t
who did not. To our knowledge, this is the first ‘Eom
parison of this kind. Cramer et al.,* using an electt

pliance rate of 87% with once-daily, self-administ

medications. We attribute the overall higher complj.”
ance rate in our s’cudy to the use of the plﬂ-count%.

pill- count method overestxmates compliance.
The questionnaire results reinforce the conclusions
drawn from our pill-count data and are congruent wnh

" those reported by Carr-Lopez et al.' The strong posmve

experiences expressed by the tablet-splitting patients,
the consistency of these results with previous ﬁndmgs,""
and the similar compliance rates between the two
groups of patients suggest that tablet splitting has httle

A 50% decrease in estimated annual acquisition
cost was found, mainly because of the advantageous
pricing structure of fosinopril (tablets may be pur-":"" '
chased at the same price regardless of strength) and
the negligible cost to SDVAHS for the pill cutters'__ |
($1.05 per unit). If our patients had to bear more of the",v_ '
cost for their medications, as with patients who have
medical insurance without a drug benefit, the 50% .
savings from splitting fosinopril would, we beheve,';'
further improve patient acceptance of tablet splitting.”
Nonetheless, a reduction in acquisition cost of this
magnitude may not be achieved with all tablet-split-
ting applications. Factors such- as tablet pricing and
compliance barriers (e.g., large tablets, dlfflc:ulty of

Table 2.
Patients’ Acceptance of Spllttmg Tablets To Obtain Prescribed Dose
Statement n Answer
| was given inadequate instructions on how to use the 55 Strongly agree, 47%; agree, 35%; neutral, 0%, disagree,
tablet splitter. 2%; strongly disagree, 16%
Tablet splitting had no effect on my willingness to take 56 Strongly agree, 50%; agres, 43%; neutral, 4%; dlsagree.
my medication. 4%; strongly disagree, 0% ;
Compared to my other medications that | do not cut in 57 Many more, 2%; a few more, 12%; the same number, 2 A:,
half, | miss doses when | have to cut the a few less, 5%; no, 79%
tablets. : )
| consider the extra time needed for tablet splitting to be 57 Strongly agree, 47%; agree, 39%; neutral, 8%; disagree,
negligible. . 2%; strongly disagree, 4% -
If1 had to pay the full expense of my medication, | would 57 Strong!y agree, 60%; agree, 33%; neutral, 2%; disagree, -
split tablets if it could save me 256-55% of my 2% strongly disagree, 4% e
medication cost: )
I may miss a dose because | do not want to, or have not, 57 Strongly agree, 4%; agree, 2%, neutral, 4%; disagree,
split my tablets. 30%; strongly disagree, 61%
How many times in the last month did you throw a tablet 57

away because of a problem related to tablet splitting?

0-1 time, 91%; 2-10 times, 9%; 1120 times, 0%; over 20
times, 0% | did not take my medication, 0% L
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Tablet splitting Notes

Ltting) can dramatically alter cost savings and patient
jceptance: '

specific limitations of this study provide the oppor-
it for additional research to further assess the im-
et of tablet splitting on compliance, pharmacoeco-
‘omics, and patient acceptance. We chose patients

5ing half of a 20-mg tablet or.a whole 20-mg tablet-

ecause there were a relatively high number of pa-

ents receiving 10 and 20 mg of fosinopril per day.

rhis helped ensure a sufficiently large sample. We
Lanted to minimize the number of patients who could
ne lost 1O dose-related adverse effects by selecting pa-
Jents taking no more than 20 mg daily. It would have
ncen better, from a methodological. standpoint, to
compare patients taking equivalent dosages (e.g., half
of a 20-mg tablet versus a whole 10-mg tablet); cost
analyses should not have been affected since the cost
of fosinopril was similar for all tablet sizes.

The two major limitations of this study derive from
ime, study-desigmn, and financial constraints. Because
1 physiological endpoint, such as blood pressure, was
sbsent from the study, the impact of splitting tablets
on physiological outcomes could not be determined.
\lthagh this study’s use of pill counting to determine
compliance may be considered less than optimal, it
continues to be widely used in clinical trials.>>® If not
(or the cost, however, our preference would have been
o objectively measure compliance with an electronic

monitoring device. Measuring physiological impact

may determine if splitting tablets results in a decreased
shysiological response secondary to medication waste.
fwo studies have quantified drug waste when tablets
xe split, but neither study attempted to determine
shether the loss resulted in a clinically important
reduction in physiological effect.®” Monitoring blood
Jrug levels (which would not provide useful informa-
tion for our study) and providing patients with devices

that measure compliance have also been reported to
be imprecise means of quantifying efficacy in terms of
compliance.?**

This study of an angiotensin-converting-enzyme
inhibitor demonstrates potential benefits of tablet
splitting. Caution and good clinical judgment should
be. used before extrapolating these findings to tablet-
splitting programs involving other medications.

Conclusion. Patients’ use of a tablet splitter on
oval, unscored tablets decreased a health system’s ac-
quisition costs for the drug without affecting patient
compliance, compared with use of whole tablets. Tab-
let splitting was well accepted by the patients.

aThe questionnaire was adapted with permission (Carr-Lopez
SM, personal communication, 1996 Sep 10).
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The Outcome of Very Low Dosages of Simvastatin in

Patients with Hypercholesterolemia

Joseph P. Rindone, Pharm.D.

A retrospective study evaluated the success of dosages of simvastatin lower
than the 10-20 mg/day recommended by the manufacturer in patients with
hypercholesterolemia. Records of 95 patients enrolled in a pharmacist-
managed lipid clinic receiving stable dosages of simvastatin were reviewed.
Data collected were demographics, number of simvastatin refills, dosage
distribution, baseline and posttreatment lipid profiles, and proportion of
patients with low-density lipoprotein (LDL) levels below target as
recommended by the National Cholesterol and Education Program. Dosages
for 62% of patients were less than 20 mg/day. Percentages of patients at goal
LDL were 98%, 89%; and 83% for patients taking 2.5, 5, and 10 mg/day,
respectively. Patients taking 40 mg/day were least likely to be below the goal.
There was an even distribution of patients taking each dosage. No statistical
difference in compliance was noted among dosages based on prescription
refills. Most patients taking less than the recommended initial dosage of the
agent had satisfactory lipid control.

(Pharmacotherapy 1999;19(4):399-403)

The manufacturer of simvastatin recently
increased the usual recommended starting
dosage from 10 to 20 mg/day.’ Although a daily
dose of 20 mg is highly effective in lowering
cholesterol, smaller doses are also effective and
may be adequate for many patients with
hypercholesterolemia.? In addition, smaller
doses reduce the risk of dose-related side-effects
and significantly lower pharmacy costs for both
patients and third party payers.

At this facility’s lipid clinic, the starting dosage
of simvastatin is considerably lower than that
recommended by the manufacturer and titrated
based on response. Sincefew data describe the

"effectiveness of this strategy in a nonresearch

setting, we reviewed patients enrolled in the

" clinic who were taking the drug to assess the .

outcome, with emphasis on dosages below 20
mg/day.

4 Methods

A clinical pharmacist in consultation with

From the Veterans Alfairs Medical Center, Prescott,
Arizona.

Address reprint requests to Joseph P. Rindone, Pharm.D.,
Veterans Affairs Medical Center 316, Prescott, AZ 86313,

nutrition and medicine services manages the
lipid clinic. All patients are referred to the clinic
from primary care providers. Approximately 200
patients are currently enrolled in the clinic.
Patients receiving simvastatin who were
followed at the lipid clinic were reviewed
retrospectively. To be eligible for review, patients
had to be taking simvastatin for a minimum of 8

weeks and considered to have stable lipid

control. The dosage of simvastatin was adjusted
to low-density lipoprotein (LDL) levels as
recommended by the National Cholesterol and
Education Program (NCEP).” The usual starting
dosage was 2.5 mg/day at bedtime and was
increased according to response to a maximum of
40 mg/day. Patients were instructed to cut
tablets in half with a V-partition pill splitter.
Those who were unable to do this and those
receiving 40 mg/day took full tablets. Patients
returned to the clinic within 8-12 weeks after
starting therapy or after a dosage change to have
blood drawn for lipid profile (total cholesterol,
triglycerides, LDL, high-density lipoprotein) and
liver profile. At each visit the clinic provider
assessed the patient’s lipid profile with specific

~ attention to target LDL level.
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Table 1. Demographics and Compliance of Patients Who Were at the Final Dosage of Simvastatin .
Mean = SD No. with < 2 No. with 22 No. with

Daily Dose No. of Age . Compliance® Cardiac Cardiac Coronary
(mg) " Patients ‘ (yrs) (%) Risk Factors Risk Factors Disease
2.5 20 6412 . 93 6 6 8
5 20 . 6646 90 4 8 8
10 18 669 93 3 8 7
20 18 67 %9 95 2 2 14
40 19 62+ 9 99 0 4 15

*See text for definition of compliance.

Dosages were increased only in patients not at dosages had coronary disease (Table 1). For 29
the LDL goal who appeared to be compliant with patients the starting dosage of simvastatin
both diet and drug therapy and who tolerated the prescribed in the clinic was 2.5 mg/day. Higher
agent. Dosages were generally not increased if dosages were started by a primary care provider
patients were within 5 mg/dl of the LDL target. before these patients were referred to the clinic.
Reductions were was attempted in those who had All patients cut the tablets in half, except one
side effects to simvastatin or whose LDL levels who was receiving 5 mg/day and all those
were markedly below target. Compliance with receiving 40 mg. '
therapy was assessed by dividing the number of Sixty-two percent of patients had dosages less
30-day prescription refills by the number of than 20 mg/day (Figure 1). There was even
months of therapy up to a maximum of 6 distribution of patients receiving each dose in the
months. : entire cohort (p=0.98). No statistical difference

Data collected included demographics, daily in compliance was noted at any dosage.
dose of simvastatin, number of refills, cardiac risk Reduction in LDL per dosage was analyzed by
factors based on NCEP guidelines, and lipid separating instances where dosage escalation was
profiles before and after simyastatin therapy. necessary and when the final dosage was attained
Baseline lipid profiles were the most current ones (Tables 2 and 3). A smaller reduction in LDL
while not receiving lipid-lowering therapy. was evident at each dosage (2.5-20 mg/day) in
Posttreatment lipid profiles were the most recent patients in whom the dosage was increased,
after a minimum of 8 weeks of simvastatin compared with final dosages (p<0.05, 2.5 and 20
treatment. Low-density lipoprotein levels were mg/day). The largest percentage of patients at
calculated by the laboratory using the Friedewald goal LDL levels were those receiving 2.5 mg/day
formula in patients in whom triglyceride levels (Table 4) and the lowest with those taking 40 mg
were below 400 mg/dl.* Lipid profiles were (p=0.04, 2.5 vs 40 mg). As the dosage increased,
considered fasting since all patients were- fewer patients were at goal LDL.
routinely instructed to fast 12 hours before The most common reasons for not increasing
laboratory appointments for these tests. the dosage in patients above LDL goal were

One-way analysis of variance was used when
comparing means (patient age, LDL levels), and
X* or Fisher’s exact test for proportional data
(SigmaStat, San Rafael, CA).

Results

Ninety-five patients met eligibility requirements
(mean age 65 = 9 yrs; 92 men, 3 women).
Patients not meeting requirements were receiving
alternative treatment or were undergoing
simvastatin dosage titration due to unsatisfactory
lipid control. There was no statistical difference
in patient age among dosages. Fifteen patients
had fewer than two risk factors, 28 had two or

percentage of patients

2.5 5 10 20 40
more risk factors, and 52 had coronary artery daily dose (mg)

disease. Most patients who received high

Figure 1. Distribution of final simvastatin dosages. i
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Table 2. Lipid Values before and after Simvastatin in Patients Who Were at the Final Dosage
Daily Dose No. of Total Cholesterol Triglycerides HDL LDL Change in
(mg) Patients (mg/dl) . (mg/dl) (mgy/dl) (mg/dl) LDL (%)
2.5 baseline 20 25333 243 + 87 36+ 10 167 + 25 33
After 195 = 25 214 98 40+ 8 111 + 28
5 baseline 20 263 + 32 241 £91 3710 180 = 29 40
After 191+29 239 + 139 41+12 107 = 19
10 baseline 18 265 x 36 236 + 86 39+ 9 181 %26 37
After 197 = 29 21275 43 +-8 114 = 24 )
20 baseline 18 255 = 36 303 £ 135 354 12 155 = 15 36
After 188 + 28 247 86 39 = 10 99 + 24
40 baseline 19 272 243 281 + 151 40 = 14 195 + 56 45
After 192 + 25 263 =153 38+ 8 106 + 27
Data are expressed as mean = 5D,
rable 3. Lipid Values before and after Simvastatin in Patients Who Had a Subsequent Dosage Increase
Daily Dose No. of Total Cholesterol Triglycerides HDL LDL Change
(mg) Patients (mg/dl) (mg/dD) (mg/dl) (mg/dl) in LDL (%)
2.5 baseline 9 254 + 32 200 + 88 41+ 12 173 + 29 17
After 23229 195 + 77 49+ 10 143 £ 22
5 baseline ) 4 255 + 34 300 + 120 41 + 10 150+ 8 22
After ' 224 £ 39 370 £ 230 38«5 116 = 11
10 baseline 10 253 18 299 + 117 35«12 155 = 10 14
" After 216 £28 237 = 117 407 132+ 28
20 baseline 13 277 + 53, 261 = 129 43+ 16 189 + 68 21
After 236 + 27 241 +£122 42+ 8 148 = 29
Data are expressed as mean = SD.
Table 4. Number of Patients at Target LDL Who Were at the Final Dosage
Daily Dose (mg) < 2 Risk Factors 2 2 Risk Factors Coronary Disease Total (%)
- 2.5 - 6/6° 5/4 8/8 95°
5 4/4 717 7/5 89¢
10 3/3 715 8/7 83
20 212 > 22 14/8 66
40. 0 4/3 13/8 65¢

*Number of total patients/number at goal.
*One patient taking this dose did not have LDL estimated.
“Two patients taking this dose did not have LDL estimated.

noncompliance with diet, and maximum dosage
already prescribed (Table 5). Other reasons were
side effects at higher dosages and LDL levels that
were within 5 mg/dl of the target.

Discussion .

In approximately 60% of patients hyperlipidemia
was controlled with simvastatin dosages less than
20 mg/day. This success in maintaining lower
dosages could be attributed in part to selecting
patients who were considerably more responsive
to that agent as opposed to those who were not.
This is evident since patients who required a

dosage escalation had less reduction in LDL than
those receiving final dosages.

Statin responsiveness was observed by others.
One study detailed LDL lowering of five statin
drugs at various dosages as a mean percentage
versus baseline.” The standard deviation for
these means ranged from 7-14%, suggesting that
some patients were significantly more responsive

. to statins than the average patient. Another

study reported that simvastatin 5 mg/day lowered
LDL by a mean of 23% in patients with primary
hypercholesterolemia.® When the magnitude of
LDL reduction at that dosage was analyzed
separately, 12% of patients had an LDL reduction
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Table 5. Reasons lor Not Increasing Simvastatin Dosages
in Patients Not at LDL Goal

Daily Dose
Reason 25mg Smg 10mg 20 mg 40 mg
Dietary noncompliance 1 - 3 2 —
Higher dosages not
tolerated —_— 1 — 3 —
'LDL within 5 mg/dl
of goal —_ 1 — 1 —
Maximum dosage® — _ = — 6

“The maximum dosage at the time of the study was 40 mg/day.

of 40% or greater and 54% had reductions
ranging from 20-39%. This may be the type of
patient that we treat when we successfully
prescribe lower dosages of simvastatin. Contrary
to this, patients who require higher dosages may
be more resistant to the agent or have lower
target LDL levels in relation to baseline.

Starting therapy with high dosages of
simvastatin has a potential advantage of
producing lower LDL levels than smaller dosages.
Whether this is an advantage in increasing
protection against vascular events is unclear.
One study has suggested that a 1% decrease in
total cholesterol leads to a 2% decrease in
coronary risk.” Further analysis suggested that a
lower LDL level confers additional cardiovascular
protection in patients with coronary artery
disease, although the beneficial effect wanes as
the LDL is lower.! Few prospective dose-
response studies with lipid lowering drugs
support these findings. In one study, higher
dosages of lovastatin were superior to lower
dosages in promoting graft patency in patients
who underwent coronary bypass surgery.’ :

Applying these findings in the framework of
primary and secondary prevention is difficult. In
the setting of primary prevention, a trial with
pravastatin concluded that a 24% reduction in
LDL was optimal in reducing the risk of cardiac
events, and additional lowering was of no
benefit.'® It is interesting that a mean 24%
reduction in LDL was described with simvastatin
5 mg/day ,

Another argument for starting at higher
dosages of simvastatin is that dosage titration
may be avoided, which would reduce clinic visits
and laboratory monitoring. This may be
particularly true when the pretreatment LDL is
significantly elevated and/or the target goal is 100
mg/dl.  This strategy ignores the possibly that a
significant cost may be incurred by many patients
who could be controlled with lower dosages,
especially those who have a mild to moderate

PHARMACOTHERAPY Volume 19, Number 4, 1999

elevation in LDL in relation to target levels. Our

results suggest that over Q0% of patients can

probably achieve adequate lipid control with
dosages below 20 mg/day. )

Using average wholesale prices, the monthly
cost of simvastatin 20 mg is approximately $108,
compared with $62 for 10 mg, $53 for 5 mg, and
$26 for 2.5 mg (1/2 a 5-mg tablet). Taking half-

tablets for 5- and 10-mg doses would lead to

additional savings. Price differences between

doses may be less in managed care plans and

government institutions since contract pricing
may come into play. Even so, these differences
may offset the cost of extra clinic visits and
laboratory since the duration of therapy for most
patients is several years to life.

All patients in the lipid clinic are instructed to

split simvastatin tablets in half to reduce

pharmacy costs. A potential disadvantage is that 2

this may be a hardship and possibly lead to
noncompliance. Using a commercial pill splitter
is a simple way of dividing unscored tablets
relatively accurately.’? Absolute accuracy is
probably not essential, since the drug is

considered to have a broad therapeutic window.!

Simvastatin tablets are not round, are rather
small, and are not approved for splitting by the
manufacturer. However, when patients used a V-
partition splitter (usual retail price $3) and were
instructed on how and why to cut tablets, most
were willing and able to perform this simple task.
They did it successfully when fluvastatin was
changed to simvastatin at a dosing a ratio of 8:1
and patients split tablets.!*

Conclusion

Most patients followed in a pharmacy-managed
lipid clinic had adequate lipid control with
simvastatin dosages lower than that
recommended by the manufacturer.
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 siblefor a health plan

! research suggests eight times more mem-
 bers prefer outpatient benefits. “Hospital-
| ization is expensive. If we had to offer both,
- some people would drop their insurance”

That argument doesn’t wash with

"1 advocates. Both inpatient and outpatient
. care, they believe, should be part of any basic
. package, “Missing either is totally indefen- -
)" says Rusty Selix, exec- |
i utive director of the California Mental Health
. Association, Sacramento.“Ifs like cutting off
¢ your right arm to fix your left leg?

. Hospitals arerft happy, either. “You
. always have a certain percentage who will
need hospitalization, says Pat Ryan, vice-
. president for behavioral health at the Cali-
 fornia Healthcare Association, Sacramento,

“That’s why you have health insurance?”
Consumer advocates say they’re hear-

Blue Shield counters that it’s simply

IRud

Do

| share of the pharmacy benefit dollar,

i but Washington state’s Medicaid program
- and two Nevada HMOs arer’t worrying: |
They're cutting the cost of depression-fight- |
ing drugs in half—literally.
Medicaid officials are asking doctors to | program is voluntary; pharmacists atwa
. ask whether the customer would mind ta
| inga pill that’s been cut along the score lir

prescribe double doses of Zoloft and Paxil,

. as well as antidepressants Effexor and Ser- :
zone. Pharmacists then split the pills in half ;
50 patients can take the proper dosage.

being careful with limited resources, Be

July 1, the plan didn't cover outpatient rx
. tal heathat all.“We chose to offer outpat
and drug services because more pe
 access those;’ Perry says. For patients 1
¢ are suicidal or acutely psychotic, the

allows a five-day emergency hospital ¢
The Blue Shield move is helping
up support in California for a parity

i requiring coverage of mental illness at
- same level as physical illness. The fed
| parity law is considered weak by many,

the California Legislature is poised
strengthen protections—even mandat

: a mental health benefit in all health pl

Mental health advocates argue tha

| cheaper to get early treatment insteac
| Waiting for a crisis to happen.“Intervent
» . saves costs down the line)” says Ran

. ing more stories about plans closing crisis
i clinics or refusing to pay for hospitalization.
. Ryan says several insurers have dropped
 inpatient psychiatric benefits altogether.’

Hagar, who follows legislative issues for

. Sacramento-based California Alliance

the Mentally IIl. “When somebody doe

i get inpatient care, they just get wor.
| —JAN GREENE @ '

le Your Measure

ntidepressantslike Prozac, Paxil, and
Zoloft account for a bigger-than-ever |

The tactic is a big money-saver. T
average wholesale price for a hundred &

mg. tablets of Zoloft, for example, is abc
. $227,while ahundred 100-mg, tablets

just $6 more. The savings after splittir
about $220.
Washington state’s 15-month-o

Says Medicaid pharmacy research speci

i ist Siri Childs, “We don't force the patient

16 ocroner [1998] Hann



take a split pill’If the program had beenin
effect in 1997, Childs says, splitting just
Effexor and Serzone pills that year would
have saved more than $350,000,
Health Plan of Nevada, headquartered
in Las Vegas, has enrolled 3,000 of its
185,000 members in a pill-splitting pro- :
gram involving Zoloft, the antidepressant
Celexa, and Lipitor, a cholesterol-lowering
drug. The patient, not the pharmacist, splits ;
the pills, using a tablet-cutting device sup- |
plied by the plan. All patients on these drugs |
must take part in the |
program unless their |
doctor is against it, says
spokeswoman  Jenny
DesVaux Oakes.“We're
committed to having a
prescription drug bere-
fit,and the pill-splitting
program helps us do ;
this” o
Plan officials won't
estimate total savings, i
since its unclear how
long patients will be on a drug regimen. |
Still, its not chump change, says Oakes. The |
medications cost an average $60 to $75 a
month per patient, she says. “If you halve
that, you can figure out how much the sav-
ings are)” :
Another Nevada HMO, Reno-based
Hometown Health Plan, inaugurated o
Zoloft-splitting program more than two
years ago. In 1998, some 3,700 claims for
the 100-mg, tablet were filed, compared
with 445 for the 50-mg. version. The Zoloft
program has been in place for more than :
two years, but some patients still receive 50-
mg, tablets because their doctors fear they
cant divide the pills accurately. Hometown
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has ruled out certain other prescription
drugs, plan officials say, because the pills
lacked a score mark.

care dollar, but not everyone loves the idea.

the FDASs Office of Generic Drugs, Rock-

. ville,Md,, says unscored pills can't be accu-
- rately halved, so the drug content wouldut :
.  be the same for each portion.
Pill-splitting may stretch the health

That’s also the case with sustained-

: release pills or ones with enteric coatings,
Rabindra Patnaik, a pharmacologist with | says Charles Myers, a vice-president of the

| American Society of Health-Systern Phar- :

macists, Bethesda, Md. “A patient ma
: receive an insufficient concentration of th
© medicine” Also, patients who receive spl
. pills may think they can take fewer or small
¢ er doses of other drugs. That, Myers sayx
© could be just as harmful as a medicatiol

€IrTor, -~ CHRISTINA ERDMANN @

M/ 248,
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the May 1999
&lissue, HerHN asked

22 ]ane Addams, sacial worker, founded Hull House
M Clara Barton, founder of the American Red Cross

bed Health Care

readers to name these 8 Barney Clark, artificial heart recipient

25 faces from the past _ & Marie Curie, Nobel Prize for discovering radioactivity a
who have changed the _ 21 Michael DeBakey, heart surgery pioneer !
shape of health care. _ 1 Abraham Flexner, medical school reformer |
Ten lucky winners re-

ceived a free copy of
100 Faces of Health
Care, published by
AHA Press. Here’s a .
list of the winning
answers. How many
did you get right?

5 Sigmund Freud, Austrian neurologist
- Henry ], Kaiser, industrialist and health care philanthropist
B Alfred Kinsey, sexologist

__2__5__ Dr. C. Everett Koop, health activist, former surgeon general
_ 23 Flizabeth Kiibler-Ross, psychiatrist, On Death and Dying -
%8 Dr Peter B. Medawa, Nobel Prize for transplant immunology
96 Fiorence Nightingale, nursing pioneer

19 pr Gearge Papanicolaou, invented the Pap stear

14

6 1ouis Pasteur, French chemist

P

_ﬁ_ Karen Ann Quinlan, coma victim whose parents
became right-to-die activists

18 Maj. Walter Reed, found cure for yellow fever

_9 __DrJonas Salk, co-discovered the polio vaccine

Dr. Albert Schweitzer, missionary wha treated leprosy

and sleeping sickness

_'!P__ Dr. Benjamin Spock, pediatrician

8  DrEtienne Tarnier, inventor of human incubators

Harry S Truman, president, national insurance cha}rzp

_ 2 Ryan White, AIDS activis

2 Harvey Washington Wiley, championed regulation
of food and drug industries

_12__ Dr. Daniel Hale Williams, co-founder of the
National Medical Association
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Sertraline Tablet S’pittng Program

Judilynn Bult; PharmD, BCPS,* Gordon Schiff, MD,** and Mary Wisniewski, RNT

Hospital Pharmacy welcomes contributions to this column. Articles origi-
nally published in pbarmacy departiment newsletters are reprinted bere,
Material is selected because of its educational value to pbarmacists or
because it demonstrates the type of information of interest to newsletter
readers. If you wish to have your newsletter material considered for pub-
lication in this column, mail a copy—along with a computer disk con-

- taining the document—rto Neil M. Davis, Editorin-Chief, Hospital Phar-
macy, 1143 Wright Drive, Huntingdon Vailey, PA 19006-2721.

« 00k County Hospital’s
(CCH's) quality assurance
staff, pharmacy staff, and
# medical staff have been
Workmg together as participants in
the Institute for Healthcare Improve-
ment (IHI) Breakthrough Series on
Improving Prescribing Practice (IPP).
We applied the improvement mode]
learned from IHI to hold down costs
for an expensive but important out-
patient class of medications—SSRIs’
(selective  serotonin  reuptake
inhibitors).

We learned from another, collab-
orative hospital that we could save
considerable money by breaking ser-
traline (Zoloft) 100 mg tablets in half.
Since the 50 mg tablets cost approxi-
mately the same as the 100 mg tables
(CCH price is $1.42 vs $1.46/tablet),

*Clinical Philrmacy' Manager, Cook County
Hospital; **Director, Clinical Quality Research,
Department of Medicine; tAssistant Director,
Quality Assessment and Improvement, Cook
County Hospital, Chicago, IL. This article origi-
nally appeared in the Cook County Hospital
Pharmacy Newsletter, September 1998,

patients would in effect receive two
tablets for the price of one, if the
100 mg tablets were broken. Using
this technique, we were able to
achieve substantial cost savings.

An educational brochure for
patients was prepared (see Figures 1a
and 1b). We consulted with the
Department of Psychiatry and the
Drug and Formulary Committee
(CCH equivalent of a pharmacy and
therapeutics committee) before the
Sertraline Tablet Splitting Program
was launched on June 15, 1998.

© What follows is a summary of

_ our project, presented in the THI for-
‘mat: Aim, Method, Rationale, Inter-

ventions, Data, and Conclusions. As
the summary conveys, an annual sav-
ings of more than $200,000 is now
being realized. We found that a sim-
ple but valuable maneuver can save
money that can be redirected toward
improving patient services.

AlVI
= To decrease dollars spent on ser-
traline at Cook County Hospital

Savings of $100,000 to $120,000
per year with minimal expense Were '
ant1c1pated '

WMIETHOD

Beginning on June 15, 1998, p
scriptions for sertraline 50 mg were
written and dispensed as one- balf of .
a sertraline 100 mg tablet.

RATIONALE .

The cost to CCH for sertraline is:

*  $1.42 per 50 mg tablet

*  $1.46 per 100 mg tablet

s $0.73 per each half of a
100 mg tablet

INTERVENTIONS ; .

1. The primary physicians, psychx—
atric staff, and internal medicine
staff were educated about the pro-
gram and encouraged to write
prescriptions for sertraline 50 mg
once daily as “sertraline 100 mg
1/2 tablet once daily” Bk

2. The pharmacist, regardiess of the
directions, will dispense the
100 mg tablet when the 50 mg
dose is ordered per policy. A

3. The pharmacist will instruct the
patient to split the 100 mg tablet,
resulting in a 50 mg dose. An edu-
cational brochure will be given to
the patient, instructing/re-enforc-
ing this message and explaining
the reason for the substitution.

4. The pharmacy will dispense the
appropriate supply as indicated
on the prescription or according

996  \Volume 34, August 1999}
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From Your Newsletter

. Sertraline (Zoloft®) is used to treat
mental depression

« Possible Side Effects; deceased ap-
petite or weight loss; decreased sexual
drive or ability; diarrhea; drowsiness;
dryness of mouth; headache; nausea;
stomach or abdominal, gas, or pain;
tiredness or weakness; tremor; trouble
in sleeping.

¢ Precautiolns:LThis, medication could
possibly add the the effects of*alcohol
and other medicines such as antihis-
tamine or medicines for hay fever,
other allergies, or colds; sedatives,
tranquilizers, or sleeping medicine;
prescription pain medicine or nar-
cotics; barbiturates; medicine for
seizures; muscle relaxants; or anesthet-
ics; including some dental anesthetics.
Check with you doctor before taking
any of the above while you are using
this medicine.

+ ltis important for you doctor and
pharmacist to know if you are also tak-
ing digitoxin, warfarin or a
monoamine oxidase inhibitor

+ You may have to take sertraline for
4 weeks or longer‘ before you begin
to feel better.

Adapted from 1993 The United States Pharmacopeial
Convention, Inc © .

IMPORTANT

COOK COUNETY HBOSRLTAL
. Department of Pharmacy
1835 Wesl Harrison Street
Chicago, IL 50612-8985

’

INFORMATION
ABOUT YOUR
SERTRALINE
(ZOLOFT®)
PRESCRIPTION

F'TURE 1a. Patient education brochure (sides 1 and 4)

—
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From Your Newsletter

Your doctor wants you to
take sertraline 50mg . 2
everyday. You will be getting
sertraline 100mg tablets
which are yellow. Please 3
break the yellow tablets in
half. One-half of a yellow
tablet is equal to one 50mg
tablet which is blue.

o2}

We are asking you to
break the tablets in half
to help us save money.
The money we save-on
this medication can be
used to take better care
of you in other ways.

Find the line on the middle
of the yellow tablet

Hold the tablet with both
hands between your first
finger and thumb.

Place your thumbs on
either side of the line.

Snap the tablet away
from you. It should break
easily.

If you are unable to break
the tablets, your doctor
may request the 50mg
tablets.

1/2 yellow tablet = 50mg

FIGURE -b. Patient education brochure (sides 2 and 3)
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From Your Newsletter

Results of Sert;aline Tablet Splitting Program

- No. Rx’s No. Patients Total No. Tablets  Cost/Tablet ($) Total Cost ($)
April 1998 :

20 me 791 (81%) 524 (74%) 26,606 1.42 37,780

100 mg 185 (19%) 180 (26%) 12,434 1.46 18,154
Toral 976 704 39,404 - 55,934
july 1998

50 mg - 542 (55%) 250 (37%) 12,225 1.42 17,360

0 g 442 (45%) " 425 (63%) 20,497 1.46 29,926
Total 984 675 32,752 - 47,286
september 1998 S

50 mg 505 (50%) 244 (24%) 8,219 1.42 11,671

100 mg 503 (50%) 493 (76%) 23,329 1.46 34,060
Total 1008 981 31,548 - 45,731
January 1999
50 mg 77 (10%) 71 (12%) 3,436 1.42 4,879

l‘()“ g 724 (90%) 541 (88%) 19,624 1.46 28,651
Toul 801 612 23,060 - 33,530

to pharmacy policy. CONCLUSIONS increased from 26% to 88%.

5. If any patient, for any reason (eg,
significant psychiatric contraindi-
cation, physical disability) is not
¢ 2 to tolerate tablet splitting, the
physician may so designate. The
pharmacy will then dispense the
50 mg tablet. '

0. The goals of the program were
published interpally in the phar-
macy newsletter and distributed
to all medical staff.

DAL A
See Table 1.

The sertraline tablet splitting
program began on June 15, 1998.
After comparing data from April 1998
(before the implementation), July
1998 (after the implementation) Sep-
tember 1998 (after reporting results
to the pharmacy staff), and January
1999 (after additional reinforcement
efforts), the following conclusions
can be made:

1. The number of sertraline pre-

© scriptions dispensed as 100 mg
tablets has increased from 19% to
90%. The percent of patients
receiving sertraline 100 mg tablets

2. The realized savings for sertraline
based on the data from April 1998
and January 1999 is $22,404 per
month. The projected annual sav-
ings is $268,848, which is more
than twice our anticipated savings
of $100,000 to $120,000.

Author’s Update: Cook County Hos-
pital has been able to maintain its
goal of using 100 mg sertraline
tablets. In June 1999, 8% of prescrip-
tions for sertraline were dispensed as
50 mg tablets and 92% were dis-
pensed as 100 mg tablets.

Hospital Pharmacy 999
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¢ Physiclans in our independent practice association have entered

® into risk-sharing contracts with Medicare forthe cost of pharmaceu-
tical therapies. To help manage that risk, | track and report the impact of
various drug classes on funds in the pharmacy risk pool. For several years
now, | have noted a trend toward increased utilization and costs for
antidepressants, largely due to increasing use of selective serotonin.
reuptake inhibitors (SSRis). How should { evaluate SSRis—mainly fluoxe-
tine, paroxetine, and sertraline—to determine which one has the most

favorable pharmacoeconomic profile for a Medicare risk contract?

This column focuses on issues of particular
Interest to phanmacists who practice in health
maintenance organizations and other managed
care settings. Other readers should also find the

' material of interest. Included are information

and advice related to managed care pharmacy

: practice and the use of pharmaceuticals in
-enrolled patient populations. Topics addressed

include disease management, unigue
pharmacist roles in managed care, capitation,
und the ambulatory care component of
integrated health systems.

Readers currently practicing in managed care
settings are invited to submit questions for the
colurmn. Questions should be narrow in scope.
Selected questions will be forwarded to one or
two practitioners who will prepare brief
responses for publication. The inquirers will
receive copies of the responses before publica-
tion. Readers gre encouraged to comment on
the answers; such comments will be considered
for the Letters column,

Suggestions for topics should be submitted to
\HP, 7272 Wisconsin Avenue, bethesda, MD
20814 (301-657-3000, ext. 1318, or

e aihp@ashp.org)

" accurate view of
- the total drug cost

sample of mem-
- bers and reviewed

A ¢ One approach would be to rely

o on the database-derived evalua- -

tions that appear in the literature." In

looking at that information, however, -

we realized that our Medicare patients,
with an average age of 74 years, differed
from the patients described in those
studies. Moreover, the total drug costs
reported in those
evaluations did
not match our per-
ception of the cost
of treating our
Medicare patients, .
To get a more

for treating our
Medicare-risk plan
mermbers with §S-
RIs, we selected a

their  medical
charts. Pharmacy
claims for members are stored in a com-
puterized database maintained by the
HMO with which our physician group
contracts. We asked the company to
provide d list of the patients enrolled in
the Medicare risk plan who had had an
SSRI prescription filled during a one-
month period. We then completed a
chart review to analyze the course of
SSRI therapy for each patient selected.

Three hundred forty-two patients
were identified, of whom 90 were ran- :
domly chosen for chart review: 30
patients receiving fluoxetine, 30 re-
ceiving paroxetine, and 30 receiving
sertraline. During the chart review, we
collected information on patient age
and sex; average initial dosage; dosage
adjustments required; average mainte-
nance dosage; rate of switching from
fluoxetine, paroxetine, or sertraline to
an alternative agent; and add-on thera-
py (anxiolytics or hypnotics). For a ma- -
jority of the patients, the indication for
use of the SSRI was not documented in
the chart.

Basis of cost calculations. The
software program Therapy Costs (Pfizer
Inc., New York, NY) was used to compare
and analyze cost data. This pharmaco-

' €conomic program
models the cost of
therapy on the basis
of the acquisition
cost of the drug,
costs associated
with adjusting the

- dosage of an SSRI
(including a $40
physician office vis-
it fee for each ad-
justment and the
cost difference asso-
clated with the in-
creased or de-
creased dosage),
costs associated

with switching antidepressants (includ-
ing a physician office visit fee and the
acquisition cost of the alternative anti-
depressant), and costs associated with
treating an adverse effect with an add-on
medication (includinga physician office
visit fee and the acquisition cost of the

“add-on anxiolytic or hypnotic). The

flexibility of this program allows cost-
input values to be customized.
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Managed Care Forum ‘

$SRI use. Overall, maintenance
dosages increased by 20-30% from the
initial dosage in all the SSRI groups.
The average initial daily doses for
fluoxetine, paroxetine, and sertraline
were 16.5, 15.6, and 45 mg, respective-
ly, and the average daily maintenance
doses were 23.5, 19.5, and 61.7 mg.

About onethird (31%) of the patients
required one dosage adjustment; this
was most common for patients in the
fluoxetine group (40%) and least com-
mon in the sertraline group (20%). Sev-
en percent of the patients required a
second dosage adjustment; second ad-
justments were most frequent in the
fluoxetine group (13%) and least fre-
quent in the paroxetine group (3%). A
majority of the dosage adjustments
were upward. Some adjustments were
made before the antidepressant effect
could be fully noticed (e.g., fluoxetine
was adjusted in one patient within one
week of the start of therapy). Therate of

" switching to an alternative antidepres-

sant (74% of the time, to another SSRI)
was 33% in the fluoxetine group, 13%
in the paroxetine group, and 13%in the
sertraline group.

Concomitant anxiolytic use oc-
curred in 14% of the patients (17% of
the fluoxetine group, 17% of the parox-
etine group, and 10% of the sertraline
group). The rate of concomitant hyp-
notic use was 10% (17%, fluoxetine;
3%, paroxetine; and 10%, sertraline).

Costs. Sertraline is available as
scored 50- and 100-mg tablets; patients
often split the 100-mg tablets to obtain
their individual doses at a lower cost.
Since 77% of the sertraline recipients
were taking a 50-mg daily maintenance
dose, we examined the cost savings that
might occur if these patients were pre-
scribed the 100-mg tablet and instruct-
ed to take half of a tablet daily. Since a
majority of the patients receivingpar-
oxetine were taking 20 mg/day, the
benefit of dividing the unscored 40-mg
tablet with a tablet splitter was exam-
ined. (Fluoxetine is not available as a
tablet.) ,

Overall, costs were highest for fluoxe-
tine thegapy; costs for paroxetine were
similar to those of sertraline. Splitting
paroxetine tablets was more cost-advan-
tageous than splitting sertraline

tablets. However, some patients may not
be able to use a tablet splitter. Thus, we
compared full-tablet paroxetine therapy
with split-tablet sertraline therapy and
found sertraline to be'more cost-effec-
tive. -

Limitations. Our evaluation was
limited by incomplete chart documen-
tation, which required us to make cer-
tain assumptions about the patients’
therapy. We do not know if the patients
were treated with the appropriate dos-
age for their condition or what percent-
age of patients were noncompliant. Ad-
ditional limitations include the rela-
tively small sample size (n = 90), the
unknown indirect costs (e.g., costs asso-
ciated with lost patient or caregiver
productivity), the true costs associated
with managing adverse drug effects
(unknown utilization of nonprescrip-
tion medications), and the fact that 12
patients were started on an SSRI before
entering our health system.

Physician and patient reactions.
Physicians were notified of the results
of the study through both written com-
munication and one-on-one discus-
sion. Although it is too early to gauge
the full impact of our recommenda-
tions for SSRI selection and tablet split-
ting, the physicians and patients appear
to have responded positively. One rea-
son our physicians are responsive to

pharmacy-related cost and quality is-

sues is that they share part of the finan-
cial risk (profit or loss) for the funds set
asidein the pharmacy pool. Onereason
our patients are responsive is that they
have a yearly benefit limit (cap). After
theirbenefitlimitis exhausted, patients
are responsible for the entire cost of
their medications.

The organization was able to pur-
chase tablet splitters and provide therm
to patients at no cost.

Still a place for each $SRI. I'tom
our data, it appears that each of the
SSRIs evaluated has a role in treating
depression in Medicare-eligible pa-
tients. Although paroxetine and sertra-
line have more favorable economics
than fluoxetine in our setting, patients
complaining of fatigne may benefit
from fluoxetine’s “stimulating” effect.
In patients whose depression has an
anxiety component, sertraline may be

24 Am J Health-Syst Pharm Vol 56 Jan 1 1999

the desired therapy. In patients who
complain of insomnia, paroxetine may
be the drug of choice. From a pharma-
coeconomic standpoint, if tablets for
maintenance doses can be split, consid-
erable savings are possible.

1. Gregor KJ, Riley JA, Downing DK. Con-
comitant use of anxiolytics and hypnotics
with selective serotonin reuptake mmbl-
tors. Clin Ther. 1996; 18:521-7.

2. Gregor KJ, Overhage JM, Coons §J et al.
Selective serotonin reuptake inhibitor dose
titration in the naturalistic setting. Clm
Ther. 1994; 16:306-15.

3. Rascati K. Drug utilization review of con-
comitant use of specific serotonin reuptake
inhibitors or clomipramine with anti-
anxiety/sleep medications. Clin Ther. 1995
17:786-90.

4. Navarro R, Valler WE, Spangler M. Anude-
pressant utilization in managed care: an
evaluation of 5SRI use in two HMO settings
Med Interface. 1995; 8(8):114-9.

5. Donaghue JM. A comparison of presmbmg
patterns of selective serotonin reuptake i in-
hibitors in the treatment of depression in
primary care in the United Kingdom. / Sero-
tonin Res. 1995; 1:47-51.

6. Skaer TL, Sclar DA Robinson LM. Econormc
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zation. J Int Med Res. 1995; 23:395-412.  §

8. Sclar DA, Robinson LM, Skaer TL. Antide-
pressant pharmacotherapy economic out-
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Connie Valdez, Pharm.D., Consultant
Pharmacist

Centura Managed Care

2465'S. Downing Street, Suite 202
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Donna Grier, Pharm.D., Coordinator,
CU Drug Benefit Plan

School of Pharmacy
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Dr. Valdez presented this information at .
the ASHP Annual Meeting, Baltimore, MD
June 3, 1998.
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Comparison of Dissolution Between
Regular-Release and Halves of Extended-
Release Methylphenidate Tablets

JoHN ERRAMOUSPE AND ERIC | JARVI

Obhjective: To compare the in vitro dissolution of methylphenidate hydrochloride from regular-release tablets
to halves of extended-release tablets.

Design: Regular-release 10-mg methylphenidate tablets and halves of 20-mg extended-release tablets from
two manufacturers (MD Pharmaceuticals, Inc., and Ciba Pharmaceutical Company) were dissolved ’
according to the USP method specified for regular-release methylphenidate tablets. Samples were collected
at0.25, 0.5,0.75,1,2,3, 35, 4, 5, 6, and 7 hours. Methylphenidate concentration was determined by HPLC.

Results: Regular-release methylphenidate tablets had statistically greater cumulative dissolution at all
sample collection times of 2 hours or less compared with halves of extended-release tablets. The most
dramatic difference occurred in the first 30 minutes, at which time the difference in cumulative dissolution
was 63% (generic) and 55% (Ritalin). At 3 hours and thereafter, there was no significant difference in

cumulative dissolution.

Conclusions: Despite being cut in half, extended-release methylphenidate still does not dissolve as fast as
regular-release tablets. Halving methylphenidate extended-release tablets may be a clinically acceptable

means of achieving a prolonged-acting 10-mg dose.
] Pharm Technol 1998;14:209-11.

In a previous study,* the in vitro dissolution of halved ex-
tended-release methylphenidate tablets was greater
through 6 hours of testing compared with whole extend-
ed-release tablets. Although the halved tablets failed the
USP test for extended-release tablets,* they appeared to
retain a slower dissolution, which was expected. In the
wax matrix design of the tablet, medication is placed into
channels running throughout the tablet and should re-
tain some extended-release characteristics despite being
halved. The objective of the present study was to extend
the original in vitro dissolution study to include compari-
son of halves of extended-release methylphenidate
tablets to regular-release tablets.

Methods

The USP dissolution method for regular-release me-
thylphenidate tablets was used.? The dissolution appara-
tus consisted of a basket stirring element operated at 100
rpm. A dissolution medium (900 mL of water) was
placed in the vessel of the apparatus and equilibrated to
37 °C. One whole 10-mg regular-release generic methyl-

phenidate tablet (MD Pharmaceuticals, Inc., Santa Ana,
CA) was placed in the dissolution medium. One-milli-
liter specimens were removed from the dissolution medi-
um and immediately replaced with 1 mL of water at 0.25,
0.5,075,1,2,3,35,4, 5, 6, and 7 hours. Before the experi-
ment, a statistician, who had helped analyze the data
from the previous study, recommended a sample size of
three to five tablets from each manufacturer under each
study condition (i.e,, halved and whole). A total of six
regular-release and three extended-release (i.e., 6 halves
from 3 extended-release tablets) tablets were tested. The
tablets from each manufacturer were from the same lot
number. This procedure was repeated for whole, brand-
name, regular-release 10-mg tablets (Ritalin, Ciba Phar-
maceutical Co., Summit, NJ) and for halves of 20-mg ex-
tended-release tablets for both brand-name (Ritalin-SR)
and generic (MD Pharmaceuticals) products. The extend-
ed-release tablets were split by using a Pill Splitter EZ
Swallow (American Medical Inc., Lake Bluff, IL). Both
halves from three split tablets of both the generic and
brand-name manufacturers were used. Although previ-
ous work had shown no breakdown of methylphenidate
stored at room temperature in injection vials over a 24-

JOHN ERRAMOUSPE PharmD MS, Associate Professor of Ph

armacy Practice, Department of Pharmacy Practice and Adminis-

trative Sciences, College of Pharmacy, Idaho State University, Campus Box 8333, Pocatello, ID 83209, FAX 208/236-4482; and ERIC
J JARVI PhD, A ssociate Professor of Pharmaceutical Sciences, Department of Pharmaceutical Sciences, College of Pharmacy, Ida-

ho State University. Reprints: John Erramouspe PharmD MS.

This work was supported by the Faculty Research Committee, Idaho State University, Pocatello, ID (grant 767).
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hour period, we elected to be conservative and refriger-
ate the specimens at 4 "C. Collected specimens were ana-
lyzed in batches at the end of every 7-hour collection pe-
riod. Methylphenidate concentrations were measured by
using HPLC as previously described.”

The Statistical Analysis System (version 6.1) was used
to evaluate the data. A repeated-measures, two-factor
ANOVA was used to compare the dissolution percent-
ages for individual specimen collection times. A post hoc
Scheffe’s test was used to identify where differences oc-
curred between the four study conditions. Statistical sig-
nificance was determined at the level of p less than 0.05.

Results

Both manufacturers’ whole 10-mg regular-release meth-
ylphenidate tablets demonstrated statistically greater cu-
mulative dissolution versus halves of extended-release
tablets from both manufacturers at sample times of 2
hours or less (Figure 1). The halved extended-release
tablets failed the USP test for regular-release tablets.”
There was no difference between regular-release or
halves of extended-release tablets at 3 hours or later.

~ Discussion

An earlier in vitro dissolution study was performed
under specifications for extended-release methylphen-
idate tablets (i.e., paddle stirring element revolving at 50
rpm in 500 mL of water).** The present study evaluated
in vitro dissolution according to conditions specified for
regular-release methylphenidate tablets (i.e,, basket stir-
ring element revolving at 100 rpm in 900 mL of water).”
These latter conditions favored faster dissolution. USP
standards require at least 75% in vitro dissolution of reg-

8

--o--Generic-RR
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—— Ritalin-RR
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Methylphenidate Dissolution (%)
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Figure 1. Mean cumulative in vitro dissolution profiles of whole 10-mg
regular-release (RR) and halves of extended-release (ER) methyiphenidate
tablets from two manufacturers, Statistically significant (p < 0.05) dif-
ferences were abserved between the profiles of whole RR and halves of
ER tablets at all time points of 2 hours or less.
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 ular-release methylphenidate tablets by 45 minutes.? Reg-

ular-release methylphenidate tablets met this requirement,
achieving 91% (Ritalin) and 104% (generic) dissolution at
45 minutes. Halved extended-release methylphenidate
tablets dissolved much more slowly, achieving 49% (Ri-
talin-SR) and 53% (generic) dissolution at 45 minutes. At
3 hours and later, when drug dissolution was greater
than approximately 90%, the differences between regu-
lar-release and halves of extended-release methylpheni-
date tablets became insignificant.

b

There was no difference between
regular-release or halves of
extended-release tablets
at 3 hours or later.

v

The slower in vitro dissolution rate of halves of ex-
tended-release versus regular-release methylphenidate
tablets may correspond to clinical advantages. The inci-
dence of gastrointestinal and appetite suppressant ad-
verse effects may be reduced. Patient compliance could
be improved if the duration of control of symptoms of at-
tention-deficit hyperactivity disorder (ADHD) is long
enough to permit less frequent dosing (e.g, once daily).
Peer ridicule may be lessened or eliminated by avoiding
administration of a tablet at school. Also, the hassles of
school regulations concerning the administration of med-
ications are avoided.

On the other hand, there are possible clinical disad-
vantages to using halved extended-release methylphen-
idate tablets. The minimum dose increment or decrement
is 10 mg. Lower dose increments or decrements are pos-
sible with regular-release methylphenidate, which is
available as a 5-mg tablet. The degree of symptom con-
trol for ADHD may be less with extended-release meth-
ylphenidate, especially in the first few hours after dose
administration. This difference may be due to lower peak
concentrations and / or a slower rate of absorption of the
extended-release product? In this experiment, regular-re-
lease methylphenidate was essentially completely dis-
solved at 45 minutes, compared with about 50% dissolution
for the halved extended-release tablets. The relevance of
this loss of peak effect is not known because methylphen-
idate concentration monitoring has not been shown to be
clinically useful Still, it seems more appropriate to use
the regular-release product when rapid control of ADHD
symptoms is imperative. However, as discussed previ-
ously,! comparative trials have not consistently demon-
strated the superiority of either dosage form. Practition-
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ers are left to determine which dosage form is best for
each patient.

/N

...regular-release
methylphenidate was
essentially completely dissolved
at 45 minutes, compared with
about 50% dissolution for the

halved extended-release tablets.

A\ 4

Finally, clinicians should exercise caution in extrapo-
lating the results of this study to generic versions of
methylphenidate not manufactured by MD Pharmaceu-
ticals. :

Summary

The cumulative in vitro dissolution of halved extend-
ed-release methylphenidate tablets is lower than that of

JOURNAL OF PHARMACY TECHNOLOGY

DISSOLUTION OF METHYLPHENIDATE TABLETS

regular-release tablets in the first 2 hours of testing. How-
ever, beginning at 3 hours, there is no statistical differ-
ence between these dosage forms. Although halving ex-
tended-release methylphenidate tablets increases their
dissolution rate compared with whole tablets, they still
do not dissolve as fast as regular-release tablets. Halving
extended-release methylphenidate tablets may be an ac-
ceptable clinical solution for achieving a prolonged-acting
10-mg dose. For a few patients, it may be advantageous
for tolerance and compliance to halve extended-release
methylphenidate tablets rather than convert them to a
regular-release product. In vivo investigation is warrant-
ed.=

We thank Sujit Sansqiry PhD, College of Pharmacy, Idaho State Universi-
ty, for help with the statistical analysis.
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EFFECT ON DISSOLUTION FROM HALVING

METHYLPHENIDATE EXTENDED-RELEASE TABLETS

‘John Erramouspe and Eric J Jarvi

oBJECTIVE: To determine the effect on in vitro dissolution from
cutting methylphenidate extended-release tablets in half.

pEsIGN: Ritalin-SR (Ciba Pharmaceutical Co.) and generic
methylphenidate extended-release (MD Pharmaceutical Inc.) tablets
were dissolved in water according to the method prescribed by the
US Pharmacopeia under two conditions: whole and halved.
Samples were collected at 15, 30, and 45 minutes and at 1, 2, 3, 3.5,
4,5, 6, and 7 hours. Methylphenidate content was determined by
HPLC.

resuLTs: Halving the tablets caused a statistically significant
increase in cumulative dissolution as early as 15 minutes. The
difference in cumulative dissolution reached its maximum for both
Ritalin-SR and generic methylphenidate extended-release tablets at
2 hours. At this time point, the percent dissolution of the whole
versus halved tablets was 57% versus 74% (Ritalin-SR),
respectively, and 49% versus 67% (generic), respectively. The
dissolution profiles of halved and whole extended-release
methylphenidate tablets were paralle] from this point through the 7-
hour collection period. At 7 hours, however, there was no difference
in the cumulative dissolution of halved versus whole tablets,

concrustons: While statistical differences during in vitro dissolution
do exist and pharmacokinetic ramifications have not yet been
determined, the absolute differences in dissolution between halved
and whole tablets are not great. Halving methylphenidate extended-
release tablets may be a clinically acceptable means of achieving a
small increment/decrement in dose without converting to a regular-
release tablet.

Key worps: methylphenidate, dissolution.

Ann Pharmacother 1997;31:1123-6.

METHYLPHENIDATE regular-release tablets are available in
5-, 10-, and 20-mg strengths, allowing small changes in

John Erramouspe PharmD MS, Associate Professor of Pharmacy Practice, Depart-
ment of Pharmacy Practice and Administrative Sciences, College of Pharmacy,
Idaho State University, Pocatello, ID :

Eric J Jarvi PhD, Associate Professor of Pharmaceutical Sciences, Department of
Pharmaceutical Sciences, College of Pharmacy, Idaho State University

Reprints: John Erramouspe PharraD MS, Department of Pharmacy Practice and Ad-
ministrative Sciences, College of Pharmacy, Idaho State University, Campus
Box 8333, Pocatello, ID 83209, FAX 208/236-4482 : .

This research was supported by Grant No. 767 from the Faculty Research Committee,

ldaho State University, Pocatelio, ID.

dose but usually requiring periodic administration two to
three times daily."* Methylphenidate extended-release tab-
lets are available solely in a 20-mg strength and are fre-
quently administered just once daily. Manufacturers'? of
methylphenidate extended-release tablets recommend swal-
lowing their products whole to maintain their extended-re-
lease dissolution properties. Despite this recommendation,
some physicians instruct patients to cut the 20-mg extend-
ed-release tablet in half to achieve a 10-mg dose incre-
ment/decrement.

Halving the extended-release tablet may alter its disso-
lution. The tablet, however, is formulated with medication
placed into channels running throughout the tablet and
may retain some extended-release characteristics despite
being halved.? If the intended dissolution characteristics of
extended-release methylphenidate tablets are not altered
significantly, several clinical advantages exist. The need to
alternate between regular- and extended-release methyl-
phenidate dosage forms when making changes in dose

~would be lessened. Noncompliance caused by the more

frequent administration requirement and possibly greater
gastrointestinal upset of regular-release tablets would be
decreased. Peer ridicule secondary to the need to adminis-
ter doses at school might be avoided. However, if halving
these tablets causes too rapid a dissolution of methylphen-
idate, toxicity could result.

To date, no study has investigated the in vitro dissolu-
tion characteristics of extended-release methylphenidate
tablets that have been cut in half.> Our study compares the
dissolution profiles of halved versus whole methylphen-
idate extended-release tablets.

Methods

The dissolution method described for extended-release methyliphen-
idate tablets in the US Pharmacopeia (USP) was used in this study.f A
dissolution apparatus with a paddle stirring element (for extended-re-
lease tablets) was used. Five hundred milliliters of water (dissolution
medium) was placed in the vessel of the apparatus. The rest of the appa-
ratus was then assembled and the water temperature equilibrated to 37
0.5 °C. One whole 20-mg extended-release generic methylphenidate



tablet (MD PharmaceuticalInc.) was placed in the dissolution medium
of the apparatus, and thé stimer apparatus started at a rate of 50 revolu-
tions per minute (rpm). T-we-milliliter samples were removed from the
dissolution medium and replaced with 2 mL of water at 15, 30, and 45
minutes and at 1, 2, 3, 3.5, 4,5, 6, and 7 hours. Collected samples were
placed in sealed injection vials, labeled, stored at room temperature, and
analyzed in batches by HIPLC at the end of every 7-hour sample collec-
tion period. Previous work had shown no breakdown of methylphenidate
stored at room temperature in injection vials over a 24-hour period. Prior
to the experiment, it had-been determined that a minimum sample size of
10 tablets from each manufacturer under each study condition (i.e.,
halved and whole) would be necessary to detect a difference of 15% or
more, assuming a standard deviation of 9% and a power level of 0.992.5
Twelve tablets were testecd of Ritalin-SR (Ciba Pharmaceutical Compa-
ny) and of methylphenidate extended-release tablets (MD Pharmaceuti-
cal Inc.) under each of the study conditions. The tested tablets of each
manufacturer were from the same lot number. Two halves from the
same split tablet were used for the study condition using halved tablets.
The extended-release tablets were split in half by nsing a Pill Splitter EZ
Swallow (American Medical Ind., Lake Bluff, IL). The average percent
dissolution of the 12 tablets (percent of the 20-mg labeled dose) for each
sample collection time was determined.

Methylphenidate concentrations were measured by using the assay
specified by the USP.* An acetate buffer consisting of anhydrous sodium
acetate 0.164% (w/v) was prepared and adjusted to a pH of 4.0 using
acetic acid. The mobile phase was then mixed as methanol:acetonitrile:
acetate buffer (4:3:3), filtered using a 0.45-um filter, and degassed. The
internal standard, phenylephrine hydrochloride, was dissolved in the mo-
bile phase to a final concentration of 0.4 mg/mL. The methylphenidate
standard was prepared by dissolving sufficient USP methylphenidate hy-
drochloride in mobile phase to make a final concentration of 0.2 mg/mL.
The working standard was prepared by transferring 2.0 mL of 0.2-
mg/mL methylphenidate standard and 1.0 mL of 0.4-mg/mL phenyl-
ephrine internal standard to an HPL.C injection vial, capping the vial, and
then mixing thoroughly.

Samples were prepared by adding 1.0-mL aliquots to an HPLC injec-

. tion vial along with 0.5 mL of stock internal standard solution, capping,
and mixing thoroughly. Samples and standards were assayed at a flow
rate of 1.5 ml/min by using a 25 cm X 4.6 mm (10 pm) nitrile column.
The column effluent was monitored by using an ultraviolet detector at
210 nm. Equal volumes (0.50 mL) of samples and standards were inject-
ed by using an autosampler. Data were collected and stored by using
XCHROM data acquisition software on an RS6000 computer.

The resolution (R,) between standard and internal standard peaks was
maintained at 2.0 or more. The response for each sample and standard
was recorded as a peak height ratio (methylphenidate/internal standard).
Standards were assayed in triplicate for each batch of samples and a co-
efficient of variation of 2.0% or less was required. A single analysis of
each sample was performed. The quantity of methylphenidate in each
sample was calculated from the following formula: C, = Cy(R/R,),
where C, is the concentration of methylphenidate in the samples, C, is

" concentration of the methylphenidate standard, R, is the peak height ra-
tio response of the sample, and R, is the mean peak height ratio response
obtained from triplicate injections of the working standard solution, The
total quantity dissolved was expressed as a percentage of the labeled
amount of the original methylphenidate tablets analyzed.

The Statistical Analysis System (SAS, version 6.1) was used to eval-

. uate the data. A repeated-measure two-factor ANOVA was used to com-
pare the dissolution profiles as well as the dissolution percentages for in-
dividual specimen collection times. A post hoc Tukey’s Studentized
range test was used to identify where differences occurred between the
four study conditions. Statistical significance was determined at a p val-
ue of less than 0.05.

Results

The dissolution profiles of both manufacturers’ halved
tablets demonstrated statistically greater cumulative disso-
lution versus whole tablets at all specimen collection times
except 7 hours (Figure 1). There was no difference be-
tween the mean cumulative dissolution of any of the four

study conditions at this last collection time. In addition,
halved Ritalin-SR tablets demonstrated significantly

greater cumulative dissolution than whole generic tablets %

at all specimen collection periods except the last. There %
was no significant difference between the dissolution pro-
files of the halved generic tablets and the whole Ritalin-SR
tablets.

Discussion

Manufacturers of solid dosage forms use a variety of -
techniques to make extended-release products, including "
multiple layering, mixed-release pellets, and special matri-
ces.S All these techniques attempt to slow the rate of disso-
lution to achieve an-extended duration of effect. Some ma-
trix-based extended-release tablets are scored, and some |
manufacturers of these tablets (e.g., Theo-Dur, Key Phar-
maceuticals, Kenilworth, NJ) have data to support their -
splitting in half under certain conditions. Manufacturers of .
methylphenidate extended-release tablets do not score their -
tablets and have no data to support halving them.

Drug released from matrix tablets involves dissolution
of the drug within the matrix and then diffusion out of the
matrix.” Halving increases the surface area of the tablet
where dissolution and subsequent diffusion of the active
drug occurs. Intuitively, it seems that halving methylphen-
idate extended-release tablets should increase their in vitro
dissolution. The maximum difference between halved and
whole tablets in cumulative percent dissolution occurred at
2 hours for both manufacturers and was around 18% (Fig-
ure 1). It is obvious from Figure 1, however, that once this
maximum difference in percent dissolution had developed
over the first 2 hours, halved extended-release methyl-
phenidate tablets dissolved at a rate similar to that of the
whole tablets for the remainder of the study, with one ex-
ception. There were no differences noted among any of the
four study conditions at the 7-hour measurement.

Early increased in vitro dissolution rate of halved ex-
tended-release methylphenidate tablets may correspond

-+ o - -Halved Genaric
—#— Halved Ritalin-SR
+ - & - Whole Generic

~—+— Whole Ritaiin-SR

Mean Methylphenldate Dissclution (%)

4 ; 4 —
0 1 2 3 a 5 & 7
Time {(h)

Figure 1. Mean cumulative in vitro dissolution profiles (n = 12 for each profile) of
halved and whole methylphenidate extended-release tablets from two manufacturers;
statistically significant differences between the profiles of halved and whole tablets from
the same manufacturer and between halved Ritalin-SR and whole generic tablets (p <
0.05); no significant differences among any of the four study conditions at the final
or 7-hour collection period.




n,
tly
efe

.O-

A

X~

o & o

mn
RES
al

with an enhanced in vivo absorption rate. Thus, high meth-
ylphenidate plasma concentrations earlier in the dosing in-
terval are possible. Whether this increase is clinically sig-
nificant for methylphenidate’s main indication, attention-
deficit hyperactivity disorder (ADHD), is debatable.
Monitoring of methylphenidate plasma concentrations has
not proven to be clinically useful and there is no estab-
lished therapeutic range, although a plasma concentra-
tion—response relationship has been suggested.®* Clinical-
ly, the goals are to maintain adequate attention conducive
to learning, especially while the patient is at school, and to
minimize possible adverse effects.

An increased in vivo dissolution rate early in the dosing
interval may cause more gastrointestinal adverse effects.
Taking methylphenidate after meals may lessen gastroin-
testinal and appetite suppressant adverse effects. One could
argue that the potential for gastrointestinal adverse effects
trom halved extended-release tablets may be less than that
experienced secondary to regular-release methylphenidate
tablets. At least 75% of a regular-release methylphenidate
tablet must dissolve in vitro by 45 minutes to be consid-
ered acceptable by the USP.4 In this study, the percentage
of methylphenidate dissolved from the halved extended-re-
lease tablets averaged only slightly more than 40% at 45
minutes. However, the dissolution methods described for
regular- and extended-release methylphenidate tablets in
the USP differ.* This difference favors a faster dissolution
tor the regular-release tablets because 900 mL of water (vs,
500 mL) is specified as the dissolution medium and the
stirring element is specified to rotate at 100 rpm (vs. 50
rpm). Further experiments are planned to compare the in
vitro dissolution of regular- versus extended-release tab-
lets.

Using halved extended-release rather than regular-re-
lease methylphenidate tablets incurs about the same cost to
the patient ($0.51/Ritalin 10-mg tablet vs. $0.56/one-half
Ritalin-SR tablet; $0.44/methylphenidate regular-release
|0-mg tablet [MD Pharm] vs. $0.49/one-half methylphen-
idate extended-release tablet [MD Pharm]).X® The addition-
al dispensing fee for a second prescription of regular-re-
lease methylphenidate tablets would probably narrow this
slight difference even more.

Companies other than MD Pharmaceutical (i.e., Aligen,
Goldline, Major, Novopharni, Parmed, Purepac, Qualitest,
Rugby, Schein, Superior) have marketed generic versions
of methylphenidate extended-release tablets in the US." To
our knowledge, all these generic versions have been made
by MD Pharmaceutical. Obviously, clinicians should exer-
cise caution in extrapolating the results of this study to
generic versions not manufactured by MD Pharmaceutical
that could enter the market in the future.

The perceived compliance or pharmacokinetic advan-
tage of extended-release methylphenidate tablets is impor-
tant to some physicians. Some physicians may prefer to
prescribe the extended-release tablet to maximize patient
compliance through less frequent administration (typically
once daily). This strategy avoids having to administer a
tablet at school and the risk of peer ridicule. Also, some
school officials refuse to allow school personnel involve-
ment in administering medication.?
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-Five double-blind studies'™ have investigated the
claim of equivalence between extended- and regular-re-
lease methylphenidate in the treatment of ADHD. Two
studies reported a lack of significant difference in efficacy
between these two dosage forms.!'*? Whitehouse et al.?
found the control of conduct problems to be better with
regular-release methylphenidate, based on results of a
teacher questionnaire, but a questionnaire completed by
parents statistically favored extended-release methylphen-
idate. Although not clearly reported, the presumed proxim-
ity of medication administration to the time of observation
may explain these disparate results. Typically, teachers ob-
serve children in the morning and early afternoon shortly
after medication administration, when regular-release
methylphenidate might have an advantage because of a
quicker onset. Parents usually view children in the late af-
ternoon and evening, long after medication administration,
when extended-release methylphenidate might still be act-
ing. Pelham et al." reported that regular-release methyl-
phenidate has a shorter onset for benefiting continuous
performance tasks (1 h vs. 3 h onset) and is statistically su-
perior in decreasing noncompliance and negative verbal-
izations compared with extended-release methylphenidate.
Surprisingly, Pelham et al.** found regular-release methyl-
phenidate to manifest a longer onset of effect for continu-
ous performance tasks than did extended-release methyl-
phenidate (2 h vs. 1 h onset). Since some studies’* per-
formed to date suggest crucial differences between these
two dosage forms, practitioners should determine on an in-
dividual basis which dosage form is best.

Summary

The in vitro dissolution profile of extended-release
methylphenidate tablets is altered by cutting them in half,
as is apparent from an increase in cumulative dissolution
as early as 15 minutes. The difference in cumulative disso-
lution for whole versus halved tablets reached its maxi-
mum at 2 hours (Ritalin-SR 57% vs. 74%, respectively,
generic tablets 49% vs. 67%, respectively). Thereafter, the
dissolution profiles of halved and whole extended-release
methylphenidate tablets were parallel, reaching essentially
100% dissolution by the end of the 7-hour collection peri-
od. At 7 hours there was no difference in the cumulative
dissolution of halved versus whole tablets. '

Despite differences in the halved versus whole tablets in
vitro dissolution profiles, halved extended-release methyl-
phenidate tablets may be a clinically viable method of
achieving smaller changes in dose without converting a
patient’s therapy to a regular-release tablet. Further investi-
gation is warranted. ==

. We thank Sujit Sansqiry PhD and Paul Cady PhD, both of the College of Pharmacy,

Idaho State University, for help with the statistical analysis of this study.
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EXTRACTO

oBJETIVO: Determinar el efecto en la disolucién in vitro al cortar por la
mitad tabletas de liberacion extendida de metilfenidato.

DIsENO; Ritalin-SR vy tabletas de liberacién extendida de metilfenidato
genérico (MD Pharmaceutical Inc.) fueron disueltas en agua de acuerdo
al método prescrito por la Farmacopea de los Estados Unidos bajo dos
condiciones, completas y cortadas por la mitad, Muestras fueron
coleccionadas a los 15, 30, y 45 minutos y a 1, 2, 3, 3.5, 4, 5, 6, y7
horas. El contenido de metilfenidato fue determinado a través de HPLC,

RESULTADOS: El cortar las tabletas por la mitad ocasion6 un aumentoen .
la disolucién cumulativa estadisticamente significativo tan pronto como -
15 minutos. La diferencia en disolucién cumulativa alcanzd su méximo
a las 2 horas para ambos, Ritalin-SR y tabletas de liberacién extendida
de metilfe nidato genérico. A este punto en tiempo, el por ciento de
disolucion de las tabletas completas contra las tabletas cortadas por Ia
mitad fue de 57% contra 74% (Ritalin-SR) Yy 49% contra 67%
(genérico). Los perfiles de disolucién de las tabletas de liberaci6n
extendida de metilfenidato cortadas por la mitad y enteras se igualaron

~desde este punto a través del periodo de coleccién de 7 horas. A las 7

horas sin embargo, no hubo diferencia en la disolucién cumulativa de las 7
tabletas cortadas por la mitad contra las tabletas enteras. :

CONCLUSIONES: Mientras que existen diferencias estadfsticas durante la
disolucién in vitro y adn no se han determinado las ramificaciones
farmacocinéticas, las diferencias absolutas en disolucién entre lag )
tabletas cortadas por la mitad y las tabletas enteras no son grandes. Bl
cortar las tabletas de liberacién extendida de metilfenidato podra ser
una manera clinicamente aceptable de alcanzar un pequefio incremento/
decremento en dosis sin cambiar a una tableta de liberacion corriente,

BRENDA R MORAND

RESUME

OBJECTIF: Déterminer les effets sur la dissolution in vitro d"une brisure

en deux moitiés de comprimés de méthylphénidate 4 action prolongée.

DEVIS EXPERIMENTAL: Des comprimés a libération prolongée de Ritalin-
SR et d’un produit générique (MD Pharmaceutical Inc.) ont &t dissous
dans de I’eau selon le procédé décrit dans la pharmacopée américaine
sous deux conditions, entiers et coupés en deux. Des échantillons ont &té
prélevés A 15, 30, et 45 minutes, ainsi qu'a 1,2, 3,3.5,4, 5, 6, et 7
heures. La teneur en méthylphénidate a été mesurée par
chromatographie liquide & haute pression.

RESULTATS: Scinder les comprimés en deux a causé une augmentation
statistiquernent significative de la dissolution cumulative et ce, aussi tot
que dans les premiéres 15 minutes. La différence maximale dans la
dissolution cumulative a été obtenue pour le Ritalin-SR et le produit
générique 2 2 heures. A ce moment, le taux de dissolution du comprimé
entier contre la demie était 57% contre 74% (Ritalin-SR) et 49% contre
67% (générique). Les profils de dissolution des comprimés entiers et des
moitiés de comprimés sont paralléles des échantillons pris 2 2 heures
jusqu'a ceux pris & 7 heures. A 7 heures, cependant, il n'y avait pas de
différence dans la dissolution cumulative entre les comprimés entiers et
ceux scindés,

CONCLUSIONS: Alors que des différences statistiques existent lors de la
dissolution in vitro et que les implications pharmacocinétiques n’ont pas
encore été déterminées, les différences absolues dans la dissolution entre
les comprimés entiers ou scindés en deux sont faibles. Couper en deux
les comprimés & libération prolongée de méthylphénidate peut étre
acceptable cliniquement afin d'effectuer de petites augmentations ou
diminutions de posologie sans revenir A la formulation régulitre.

DENYSE DEMERS

1126 = The Annals of Pharmacotherapy w1997 October, Volume 31
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Effect of tablet integrity on the dissolution rate of

sustained-release preparations
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T. K. Mandal

College of Pharmacy, Xavier University of Louisiana, New O

SUMMARY 0

The objective of this study was\‘; to evaluate the
effect of tablet integrity on the dissolution rate.
The model drug used for this study was aspirin.
A dissolution study was performed with three
commercially-available aspirin tablets (ZOR-
prin@, Bayer@ 8-h aspirin and Bayerr('D aspirin),
two of which were sustained-release tablets. For
i ZORprin®, the average dissolution data indicated
that the in vifro release rate of aspirin was con-
sistent with the intended design of the sustained-
release wax matrix tablets only when the tablets
were intact. The split tablets showed a con-
sistently higher release profile over time, with
a 50% higher release at 6 h. However, the
Bayer™ 8-h aspirin and plain aspirin tablet data
showed that tablet. integrity had no signifi-
cant impact on the dissolution rate, because the
intact and split tablets showed similar drug
release profiles over time. In conclusion, care
should be taken to administer sustained-release
tablets, avoiding any breaking or crushing of
the tablets unless this is directed by the
manufacturer. ‘

INTRODUCTION

A sustained-release preparation is designed to deliver
an amount of drug sufficient to cause the desired
therapeutic response immediately following the
administration, and then to slowly release the rest of
the dose over the next few hours. Use of sustained-
release preparations provides an excellent tool to
achieve precise control of the drug release mechanism
- (1-5). The drug release mechanism can be controlled
by carefully fabricating the system (6). The fabrication

Correspondence: Dr Tarun K. Mandal, ‘College of Pharmacy,
" Xavier University of Louisiana, 7325 Palmetto Street, New
Orleans, LA 70125, USA,

© 1996 Blackwell Science Ltd

rleans, LA 70125, LLS.A.

procedure involves the use of a suitable water
soluble or water insoluble polymer along with the
drug. Depending on the fabrication procedures
the final sustained-release preparation can be a mix-
ture of coated pellets, a mixture of polymer/drug
granules, non-disintegrating tablets, matrix tablets,
tableted microcapsules, or microcapsules (4). The
drug release characteristic is dependent on the

‘specific prolonged action mechanism utilized in

manufacturing  the sustained-release  preparation
(7-10). Many drugs have been formulated into
controlled-release preparations. These preparations
require less frequent administration and improve
patient compliance. When administered to patients
who have difficulties swallowing whole tablets or
capsules, however, controlled-release  formulations
may pose a serious risk. Crushing these products
may cause an immediate release of large quantities of
the drug (dose dumping).

The objective of this study was to evaluate the
effect of tablet integrity on the dissciution rate. The
model drug used for this study was aspirin. Aspirin
is available commercially as plain tablets as well as
sustained-release tablets, The different sustained-
release aspirin tablets also differ in their drug release
mechanism. Some of the aspirin preparations are
matrix tablets and some are microencapsulated aspirin
compressed into tablets. :

MATERIALS AND METHODS
Mal-erialé

The following dosage forms of aspirin were purchased

from retail outlets: :

1, Sustained-release lablets each containing 800 mg
aspirin as a matrix tablet (ZORprin®™, Boots
Pharmaceuticals, IL, USA.).

_ 2. Sustained-release tablets each containing 650 mg

extended release aspiin as microencapsulated

155
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particles (Bayer™ 8-h aspirin, The Bayer Co., NY,
US.A)). :

3. Plain aspirin tablets each containing 325 mg aspirin |

(Genuine Bayer™ aspirin, The Bayer Co., NY,

USA).

Aspirin  standard and hydrochloric acid was
purchased from Sigma Chemical Co., MO, US.A.

Methods

Aspirin standard curve. A calibration curve was prepared
by measuring the absorbance of nine standard solutions
containing 1, 5, 10, 20, 30, 50, 70, 90 and 100 ug of
aspirin per 1l of the solution (in 0-1n HCI). The
absorbency was measured at 278 nm in a spectropho-
tometer (DU 640, Beckman, CA, U.S.A.). Each point on
the calibration curve was based on three determi-
nations, The concentration—absorbency relationship
was linear r=0-9998) over the studied range. -

* Dissolution. Six individual tablets from the same lot of
each formulation were used for the dissolution study.
Three tablets from each formulation were cut in half
using an EZ tablet cutter, while the other three were
left intact. The dissolution studies of the split and
intact tablets were performed at 37 + 1°C using the
rotating paddle dissolution apparatus (Vanderkamp
600, Vankel Industries, NJ, US.A.) at 50 rpm stirring
speed. The dissolution experiments were performed
in triplicate. The dissolution medium consisted of
1000ml of ©OIN HCl " which was de-aerated
before use. After the introduction of the tablets,
1ml samples were collected at various times by
means of a filter pipette. For ZORprin™ tablets,
sampling was continued for up to 6 h (sampling at 5,
15, 30, 45, 60, 90, 120, 130, 240, 300 and 360 min).
Whereas sampling was terminated at 4 h and 2 h for
the Bayer™ aspirin tablets (sampling at 5, 15, 30, 45,
60, 90, 120, 180 and 240 min) and the plain aspirin
tablets (sampling at 5, 10, 15, 30, 45, 60, 90 and 120
min), respectively. :

Analysis, The dissolution samples were diluted ten
times with 0-1 N HCl before analysis. The amount of
aspirin in solution at any time was determined by
measuring the absorbance of the diluted samples at
278 nm in a spectrophotometer (DU 640). The con-
centration of aspirin in the solution was determined by
the calibration curve.

Cumulative percen!agé dissolved
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Fig. 1. Dissolution profiles of ZORprin® tablets (n=3).
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Fig. 2. Dissolution profiles of Bayer™ 8-h aspirin tablets
(n=23).

RESULTS AND DISCUSSION

The dissolution of aspirin was compared by calculating
the cumulative percentage of the drug released at a
specific sampling time. Figures 1~3 show the dissol-
ution profiles of the three different aspirin preparations.

© 1996 Blackwell Science Ltd, Journal of Clinical Pharmacy and Therapeutics, 21, 155—157
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(n=23).

For ZORprin®, the average dissolution data indicated
that the in vitro release rate of aspirin was consistent
with the intended design of the sustained-release wax
matrix tablets only when the tahlets were intact. The
split tablets showed a consistently higher release pro-
file over time, with-a 50% higher release at 6 h (Fig. 1).
However, the Bayer™ 8-h aspirin and plain aspirin
tablet data showed that tablet integrity had no signifi-
cant impact on the dissolution rate, because the intact
and split tablets showed similar drug release profiles
. over time (Figs 2-3). A comparison of the dissolution
profiles of the intact and split ZORprin™ tablets also
revealed that the SD associated with the dissolution
data of the split tablets was significantly higher than
that of the intact tablets. This high SD value for split
ZORprin®™ tablets also proves that the split tablets had
less reproducible results compared with the intact
tablets,
" Both Bayer™ 8h and ZORprin®, as controlled-
release formulations, had lower dissolution rates than
“the regular release Bayer®™ aspirin. Bayer™ &-h tablets
contain microencapsulated aspirin. According to the
manufacturer, this tablet may be broken in half for
administration, The microencapsulation of aspirin par-
ticles slows their release and the release profile is not

Effect of tablet integrity 157

dependent on tablet integrity. Whereas, ZORprin®
tablets contain aspirin within a slowly eroding matrix.
Breaking these tablets will disrupt the matrix structure
and greatly increase the amount of drug exposed to
the dissolution medium. Higher dissolution rates are
the expected result of any loss of tablet integrity.
The results of this study underline the importance
of proper administration of all medications. Whether
self-administered or acministered by a caretaker/health
professional, medications should only be given as
directed. As drug information specialists, pharmacists
should know which medications must not be crushed.
Care should be taken to administer sustained-release
tablets, avoiding any breaking or crushing of the
tablets unless this is directed by the rmanufacturer.
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Tablet splitter Notes

The tablet splitter: Barrier
to compliance or cost-saving
irstrument?

§AN M. CARR-LOPEZ, MARK S, MALLETT, AND
TAMMY MORSE _ o

am ] Health-Syst Pharm. 1995; 52:2707-8

raditionally, tablet splitters have been provided

to patients when a tablet is too large to swallow
easily or when a smaller dose is needed. A third
reason for using these devices is to cut costs. At an Air
Fo.ce medical center in northern California, the pro-
curement cost of lovastatin 40-mg tablets is less than
twice that of 20-mg tablets. To decrease drug acquisi-
tion costs, the pharmacy supplies patients prescribed
jovastatin 20 mg daily with 40-mg tablets and a tablet
splitter (Figure 1).and instructs them to take one half
tablet every day. (The device is manufactured by LGS
Corporation and distributed by Health Care Logistics,
Inc., Circleville, OH.)
Zwur search of the medical and pharmacy literature

revealed no information on the effect of tablet split- -

ters on-compliance or on patients’ acceptance of
these devices. We conducted a survey to assess pa-
tients’ impressions of and experiences with the tablet
splitter.

Metheds. This project was approved by the insti-
tutional review board. To identify patients for the
survey, we searched. prescription records from April
1993 through October 1994, cross-referencing pre-
scroxtions for tablet splitters and lovastatin 40 mg
with “one half” or “20 mg” in the prescription in-
structions; we found 318 eligible patients. We devel-
oped a questionnaire, which was reviewed by a
biostatistician, tested on several patients, revised, and
mailed to all 318 patients. -

Patients’ responses were entered into a Microsoft
Lxcel Version 4.0 spreadsheet and analyzed with

SIAN M. CARR-LOPEZ, PHARM.D., is Regional Clinical Coordinator,

Department of Pharmacy Practice, School of Pharmacy, Universi~

¥ of the Pacific (UOP), Stockton, CA. MARK S. MALLETT, PHARM.D.,
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“llect the official policy or position of the U.S. government, the
‘partment of Defense, or the Department of the Air Force.

VSAF, Chief, Pharmacy Flight, is acknowledged.

The administrative support of Col. James W. Normark, BSC,

Crunch Version 4.0 Statistical Software. Responses were
evaluated to determine whether age, sex, or number of
prescribed drugs affected patients’ responses. ‘

Results and discussion. Two-hundred thirty-
three usable surveys (73%) were returned. Eighty-four
percent of respondents were 55 years or older, with a
mean age of 65 years (standard deviation, 9.9 years;
range, 35-87 years). Fifty-two percent were women.
Respondents were prescribed an average of 4.4 medica-
tions and took an average of six doses per day.

The survey questions and responses are shown in
the appendix. Most patients said the tablet splitter was
easy to use, did not waste medication, and did not
affect their compliance. Interestingly, 6% reported
that the tablet splitter was not easy to use, that they
would not use one even if it would save them money,
and that the tablet splitter discouraged them from
complying with their prescribed regimen. A mecha-
nism is needed for prospectively identifying patients
unwilling or unable to use the tablet splitter.

The concern most frequently cited was that the
tablet splitter did not consistently produce two equal
doses. In some clinical situations, dosing must be pre-
cise. However, when slight dose variations associated
with split tablets are acceptable, patients should be
reassured of this. :

We identified three limitations of this study. First,
because responses were anonymous, we could not
check reported compliance against the patients’ medi-
cation profiles. Furthermore, question 7, concerning
missed doses, produced only 150 usable responses.
Many patients wrote “zero” in the blank rather than .
selecting an answer option, which may indicate that
they were exaggerating their compliance. Second, we
evaluated use of the tablet splitter with only one med-
ication, lovastatin; responses could differ if other med-
ications were evaluated. Third, the patients we
surveyed were all active and retired military personnel
and spouses. This group receives free prescriptions and
may differ from the general population in other ways

Figure 1. Tablet splitter.
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that prevent extrapolation of the results. ‘ splitters saved money or what the actual effects
compliance were. When tablet splitters are used
reduce drug costs, pharmacists should assess patients

Conclusion. A majority of respondents found tab-
let splitters easy to use and said they did not hinder

compliance, although it is not known whethe; tablet abilities and concerns.

Appendix——-Questions and percentages of responses in each category
1. The tablet splitter is easy to use. (n = 226) )

Strongly agree - Agree Mildly agree Mildly disagree Disagree
41.6 45.6 6.6 0.4 © 49

9. The tablet splitter always cuts the tablet into close-to-equal halves. (n = 229)
Strongly agree " Agree Mildly agree Mildly disagree Disagree
21.4 ' 41.5 16.6 6.6 7.4

dose (one or both halves)? (n = 226)

Seldom 1-2 Times 3-4 Times 5-6 Times - >6 Times
56.6 15.0 13.7 . 5.8 8.9

4. How many times in the last month did you drop a tablet (one or both halves) while trying to cut it or just after cutting it? (n=
227) . ’ S
Seldom 1-2 Times 34 Times 5-6 Times >6 Times
76.7 . 119 9.3 s 04 1.8

5. How many times in the last month did you throw away a tablet (one or both halves) because you droppe

cut it or just after cutting it? (n = 225)

Seldom 1-2 Times 3—4 Times 5-6 Times >6 Times
85.3 ©10.2 2.7 0.4 1.3

6. How long did it take you to cut your last tablet in half? (n = 228)
<1 Minute 1-2 Minutes  3-4 Minutes 5-6 Minutes >6 Minutes
93.0 4.8 1.3 0.4 0.4

7. Compated with my other medications that I do not have to cut in half, Imiss ___dosesina month. (1= 150)

Many more More Slightly more ~ About the same  Slightly harder
1.3 4.7 8.0 37.3 1.3
8 Tablets cut in half are ___ to take than whole tablets. (7 = 226) .
Much easier Easier Slightly easier ~ About the same  Slightly harder
15.0 - 18.6 1.8 54.0 4.9
9. The tablet splitter has had no effect on my willingness to take Jovastatin as prescribed. (1= 225)
-Strongly agree Agree Mildly agree Mildly disagree ~ Disagree
47.1 42.2 4.4 1.8 3.6
10. The use of the tablet splitter was adequately explained to me. (11 = 223)
Strongly agree Agree Mildly agree Mildly disagree ~ Disagree
21.0 42.2 5.4 14 17.5
11. The directions for cutting my dose of lovastatin were adequately discussed with me. (n = 224)
Strongly agree Agree Mildly agree Mildly disagree ~ Disagree
21.0 : 37.1 4.0 2.2 22.8

12. Imagine that you are in the situation of having to pay for your prescriptions. Please rate the following statemen

tablet splitter could save me mMONey, I would use one,” (1 = 227)
Strongly agree } Agree Mildly agree Mildly disagree
53.7 37.0 3.1 1.3

Disagree
2.6

2708 Am ] Health-Syst Pharm Vol 52 Dec 11995

Strongly disag&ee

0.9

Strongly disagree

[

Strongly disagree
2.2 '

3. How many times during the last month did the tablet splitter damage the tablet so that you were not comfortable taking

d it while trying

Many fewer
34.7
Harder Much harder
4.0 1.8
Strongly disagree
0.9 o
Strongly disagree
12.6 ‘
" Strongly disagree
13.0 RO
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Splitting tablets in half

548 Myriam Sedrati,

Philippe Arnaud,

Jean Eudes Fontan,

Frangoise Brion
Colony-stimulating

. factors cannot be

directly compared

550 Michael L. Kleinberg;
Stan G. Louie, Bruce Jung

ome tablets cannot be
S easily divided in half
because of size, shallow
score line, or thickness.
Other tablets are not in-
tended by the manufactur-
er to'be broken in half;
however, doses of some
drugs for pediatric or geriat-
ric patients may necessitate
the use of half tablets. To as-
sure ourselves that patients
would receive half tablets
containing about half of
the labeled amount, we eval-
uated a tablet-splitting device
for accuracy.

The Pill Splitter (LGS
Health Products, Beach-
wood, OH) is a rigid plastic
box with an incline that in-
cludes a V-shaped partition
on which the tablet sits
(figure). The attached lid
has a steel blade that cuts
the tablet when the box is

closed. We used tablets of

various shapes and sizes
(round or oblong, flat or
oval, plain or coated,
scored or not scored) for
the evaluation. We weighed
20 tablets of each type, cut
them in two with the de-
vice, and then weighed the
two parts.

Pefloxacin (Roger Bel-

Splitting tablets in half

lon), sulfasalazine (Pharma-
cia), and aluminum hy-

-droxide (Rorer) half tablets

were all within 15% of
their respective mean
weights; however the alu-
minum hydroxide tablets -
were friable and broke into
more than two parts on
several occasions. The pe-
floxacin and sulfasalazine
tablets were large (18.3 x.
9.3 x 4.7 mm, 780 mg, and
18.2x 9.2 x 5.7 mm, 670
mg, respectively), with ob-

Tablet-splitting device.

long shapes and flat sides,™
These characteristics made
the tablets easy to insert in
the device. .
One each of the nifedi- 3
pine 20 mg (Bayer Pharma)
nitroxoline (Debat), phlo-
roglucinol (Lafon), and
dexamethasone (Roussel) ;
half tablets was >15% of its
respective mean half-tabl
weight. All these tablets
were coated except dexa-
methasone. The dexa-
methasone tablets had a,
deep score line, but it was™

Continued on phge 5
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Colony-stimulating factors
cannot be directly compared

nthe supplement to the

July 1993 issue of AJHP,
Louie and Jung' reviewed
the clinical effects of bio-
logic response modifiers.
However, practitioners
reading this review may be
misled as to the compara-
tive safety and efficacy of
filgrastim, sargramostim,
and regramostim.

Filgrastim (Neupogen,

Amgen Inc., Thousand
Oaks, CA) is granulocyte
colony-stimulating factor -
(G-CSF) expressed in Es-
cherichid coli; sargramostim

(Leukine, Immunex Corpo-
ration, Seattle, WA) is
granulocyte-macrophage
colony-stimulating factor
(GM-CSF) expressed in
yeast; and regramostim is

" GM-CSF expressed in Chi-

nese hamster ovary cells.
No trials comparing the
safety and efficacy of these
agents have been pub-
lished. Louie and Jung's
comparisons of the colony-
stimulating factors (CSFs)

were based on the results of .

studies with various designs
and doses, conducted in pa-

Splitting tablets

" Continued from page 548

. difficult to position the

blade directly on the score
line and get a clean cut.
The ethambutol (Leder-
le), acyclovir 200 mg (Well-
come), magnesium plus
pyridoxine (Millot-Solac),
fusidic acid (Leo), nystatin
(Bristol Myers Squibb), pyr-
idostigmine (Produits .
Roche), and phenobarbital
10 mg (Specia) half tablets
were sometimes (4-11 of
the 40 halves) >15% of
their respective mean
weights, The phenobarbital
tablets were the smallest
(diameter, 4.1 mm) and

" lightest (30 mg) tablets test-

ed. The magnesium plus
pyridoxine and fusidic acid
tablets were oblong with
rounded edges, leading to
difficulties in placing the
tablets properly in the de-
vice; the nystatin tablets
were round with rounded
edges.

*The device easily cut all
of the tablets. We had the
best results with the larger
tablets (>600 mg) and those
that were coated, were ob-
long but not pointed, and

had flat edges.

Users of the device must
take precautions to avoid
exposing persons to drugs
they are allergic to (e.g.,
penicillin powder should
be wiped off the device)
and to avoid cutting them-
selves when placing tablets
in the device or removing
tablet pieces.

The use of half tablets
cannot replace elegantly
prepared suspensions and .
other liquid preparations
for pediatric patients, but
half tablets might be useful
for twice-a-day treatments
with drugs having wide
therapeutic windows.

Myriam Sedrati, Pharmacist

Philippe Arnaud, Ph.D.,
Hospital Pharmacist

Jean Eudes Fontan, Hospital
Pharmacist

Francoise Brion, Ph.D.,
Pharmacy Department
Chief -

Pharmacie et Laboratoire de
Toxico-Pharmacologie

Hoépital Robert Debré

48, Boulevard Sérurier

75019 Paris

France

550 Am J Hosp Pharm Vol 51 Feb 15 1994

tients with a wide variety of
diagnoses and severity of
illnesses.

In Table 1, Louie and
Jung compared the adverse-
effect profiles of sargramo-

. stim and filgrastim.

However, the authors did
not clearly indicate that the
data were obtained from
markedly different patient
groups. Sargramostim pa-
tients had undergone bone
marrow transplantation
and received the drug to
enhance neutrophil recov-
ery after transplantation.?
Filgrastim patients had
been treated with antineo-
plastic agents and had re-

-ceived filgrastim because

they were at risk of devel-
oping chemotherapy-
induced neutropenia.® Fur-
thermore, the data reported
for sargramostim were ex-
pressed as the percentage of
patients receiving the indi-
cated therapy who experi-
enced adverse effects,
whereas the data for filgras-
tim were expressed as the
percentage of treatment-
blinded cycles in which ad-
verse events occurred.
Because the frequencies of
adverse events were mea-
sured differently, the per-
centages listed in Table 1

_should not be compared,

despite their side-by-side
placement. Rather, readers
should compare the fre-
quencies of adverse events
reported for each CSF ver-
sus placebo to determine if
the administratiory of the
CSF is likely to increase the
tisk of an individual ad-
verse event in the patient
population under study.
Viewing the data in this
way, the cliniclan can see
that neither CSF resulted in
a notably higher frequency
of adverse effects than pla-
cebo.

Table 1 also conitained a
misprint for the occurrence
of fever in patients receiv-
ing sargramostim (95%)
versus placebo (the correct
percentage is 96%") and in-

complete data for filgras-

tim. The data shown for fe.
ver associated with

filgrastim therapy included -

neutropenic fever only;
however, the filgrastim
package insert reports the
data for fever and neutro-

penic fever separately.s The ™
frequencies of both adverse
effects should have been re-

ported in the table. ,
Louis and Jung also stat-

ed that there is a high inci-

dence of chills in patients
treated with GM-CSF, but
chills was not listed in Ta-
ble 1 or in the package in-
serts. The authors did not
state how they determmed i
which adverse events to

list. Their failure to include %

the frequency of pain asso
ciated with sargramostim
therapy (0% of patients
treated with sargramosti
or placebo) or with filgras
tim therapy (24% of cycle
with filgrastim and 18% of
cycles with placebo) isan
important oversight.
G-CSF and GM-CSF can
be expressed in a variety of
biological systems, and th:
specific system may be an
important factor in deter-
mining safety and efficacy.t
Therefore, comparative = ::
data on CSFs should be re- |
viewed with caution. Un-
fortunately, not only are
there no comparative clini-
cal trials of the CSFs, there
are no large, randomized,
double-blind, prospective, |
placebo-controlled trials
conducted in patient
groups or for indications
that are similar enough to_
allow clinicians to make a_
balanced comparison of
CSF safety and efficacy.

1 Louie $G, Jung B. Clinical ef
fects of biologic response .
modifiers. Am ] Hosp Pharm.
1993; 50(Suppl 3):510-8.

2. Nemunaitis ], Rabinowe SN
Singer JW et al. Recombinant
granulocyte-macrophage

colony-stimulating factor aftef

autologous bone marrow
transplantation for lymphoid

Continued on page 552
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Pill Crushers and Splitters
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Patients who can’t swallow pills or tablets whole need not use
razor blades and hammers to cut and crush their medications.
Compact pill splitters and crushers can do the job for them.

Eileen M. McCormick

P ome people can swallow a handful of pills
» in one easy gulp, while others cannot
gP consume even one small pill unless it is
crushed and mixed with liquid or food. For the
latter group, taking prescription or OTC medica-
tions can be a frustrating experience which, in a

worst case scenario, can lead to serious noncom-
pliance with prescribed therapy.

Help for Select Patients

Elderly or arthritic patients who have tried
splitting a slippery pill with a kitchen paring
knife—and parents who have struggled to pul-
verize a child’s medication between two pieces of
waxed paper with the aid of a rolling pin—will be
beneficiaries of three products manufactured by
American Medical Industries (AMI): The EZ-
Swallow Pill Crusher, the EZ-Swallow Pill Split-
ter, and the EZ-Swallow Combo Unit which
combines the two operations in one small plastic
container. Although the pill crusher has been
marketed for some time, the pill splitter and
combo unit are recent additions to the EZ-
Swallow line.

Dan Anderson, Executive Vice President and
Director of AMI, believes the pill crusher is
especially helpful for children, people with ar-
thritis, invalids, elderly patients, or anyone who
finds swallowing pills inconvenient and uncom-
fortable. He also notes that many animal owners
use the pill crusher to help them give medication
and vitamin supplements to their pets. All three
products are dishwasher-safe.

e The EZ-Swallow Pill Crusher, which has a
large capacity for oversize pills and tablets, is a
specially designed container that does triple duty,
i.e., it stores the pills, crushes them, and pro-
vides a drinking vessel all in one easy-to-carry
unit.

e The EZ-Swallow Pill Splitter converts tablet
medications or vitamins into smaller dosages
quickly and safely. This pocket- or purse-sized
splitter features a stainless steel blade housed in a
positive locking lid for safety and a built-in
storage compartment with a friction fit cap which
prevents pills from spilling out.

e The EZ-Swallow Combination Pill Splitter/Pill
Crusher offers the patient the best of both worlds

Pharmacy Times « October 1991




in one convenient package. The combo has three
sections, i.e., the top unit which houses the
stainless steel blade, the center portion which
serves as a storage container for tablets and

doubles as a mixing/drinking vessel, and the

bottom section which is a threaded pill crusher
that can be effectively used even by arthritic
patients or those with limited hand/wrist
strength. '

Although the blade in the pill splitter is not
replaceable, Anderson says that he repeatedly
used the same unit for display purposes at a
number of trade shows. Even after splitting
thousands of pills, the blade continued to work
quickly and efficiently. He attributes this longev-
ity to the fact that the EZ-Swallow Pill Splitter
uses a surgical stainless steel rather than a carbon

blade and, for this reason, it stays sharper longer
and does not rust.

Anderson notes that DRG-conscious hospitals
are increasingly concerned that noncompliance
with prescribed therapy—for whatever reason—
may cause patients who have been discharged to
require readmission, a costly procedure for the
hospital. Institutions such as Humana Hospitals
hiave expressed interest in using the EZ-Swallow
Pill Crusher and EZ-Swallow Pill Splitter for
those patients who cannot swallow whole tablets
or pills. The device, which would be charged to
the patient, would be used during hospitalization
and then sent home with the patient after instruc-
tion from hospital personnel about its proper use.
Hospitals see this as a way of improving therapy
compliance in this select group of patients.

Many commonly
prescribed medi-
cations, such as
antibiotics, NSAIDs
: and cholesterol

2 reducers, may be causing your patients painful
gas!? Phazyme® (pronounced FAY-zime) helps take

the pain out of taking their medication by relieving gas
promptly—-without danger of drug interactions?

Why recommend Phazyme over other simethicone
formulations? Only Phazyme comes in convenient, easy-
to-swallow softgel capsules or tablets. So the next time
you fill a gas-causing prescription, make a concomitant
recommendation for Phazyme.

The answer to drug-induced gas.

References 1. Drug Facls and Comparisons®; Ofin, BR, Managing Edilor. 1990: 748, 1022, 15:
Facls and Comparisons Division; J.B. Lippincalt Company, St. Louis, MO. 2. Data on File, Reed &
Carnrick. 3. XXIl, XVil: The Uniled States Pharmacopeia, the National Formulary: Jan. 1, 1990 91!
2449, The Uniled Slales Pharmacopeial Conventlion, Inc.; Rockville, MD 20852.
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NOTICE: THIS MATERIAL MAY BE
SUBJECT TO COPYRIGHT LAW
TITLE 17 U.S. CODE

BIOPHARMACEUTICS & DRUG DISPOSITION, VOL. 10, 311319 (1989)

MULTIPLE DOSE COMPARISON OF A WHOLE
240 mg VERAPAMIL SUSTAINED-RELEASE
TABLET WITH TWO HALF TABLETS

T. A, MORELAND, M. E. T. McMURDO AND J. McCEWEN

" Drug Development (Scotland) Limited, Ninewells Hospital and Medical School, Dundee
DDI 9S5Y, Scotland

ABSTRACT

- Twelve healthy male volunteers were studied in a balanced crossover comparison of an
intact 240 mg verapamil sustained-release tablet (Securon SR, Isoptin Forte Retard)
2 ven once daily for 7 days, and the same dose given as two half tablets. One subject was
withdrawn because of asymptomatic second degree heart block on day 3 of verapamil
atment. The mean Crax after dosing with whole tablets, 143 (95 per cent confidence
fimits 91-6-223) ng ml™ was lower than after dosing with half tablets, 160 (107-241)
'gml", but this was not significant (p=0-49). The mean steady-state Cmin values after
Jhole and half tablets were also similar: 222 (12:6-39-4) ng ml”? and 22:0 (162-29'9)
ng ml”, respectively (p=0-96). The mean (#8.D.) fmas, AUCo-24 and 1y, were not
i different: whole tablet 3-5%1-2h, 1733+ 1125 ng.h ml™' and 10-5£3-4h,
respectively, and half tablets 3-6+1-0h, 1780£1057 ng.h mi™ and 9-6+2:3 h, respectively.
e findings for plasma norverapamil were generally similar to those for the parent drug.
This investigation indicates that the formulation is sufficiently robust to retain its
ained-release properties when the tablet is halved.

EEY WORDS Sustained-release Pharmacokinetics Steady-state Verapamil Norverapamil

INTRODUCTION

apamil is an antihypertensive, antianginal and antiarrhythmic calcium
channel blocking agent for which a 240mg sustained-release scored tablet
ormulation has recently been developed (Securon SR, Isoptin Forte Retard).
This could simplify chronic verapamil medication by allowing once-daily
dosage. Previous studies using twice-daily dosing of this sustained-release
ormulation have shown that peak to trough ratios are considerably less than
ose found with the conventional release prepara.tiorLl Greater dosage
exibility (dose units of 120 mg) would be achieved if the tablet could be broken
along the score. In order to support the use of half tablets of a sophisticated

{0142-2782/89/030311-09505.00 Received 17 March 1987
©,1989 by John Wiley & Sons, Ltd. Revised 19 December 1987

-
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Letters

Devlation of Tablet Haives from the ldeal Hali-Tablet Welghts -

. ) % of

% of Tablet Halves That Tablet

Devlated from ideal Weight
o Weight by Indicated -Lost
Tablet Size Percentage . as

Drug and Shape <10%. ~11-20% >20% Powder
Chloroquin Round, 9-mm diameter - . 45 29 . 26 2.4
Daonil Oval, 10.mm long ar ‘ 3 0 0.0
Euglucon Oval, 10 mm long 87 8 5 0.0
Lasix . Round, 8-mm diameter 45 38 - 17 : 2.6
Reglan ~ Round, 7-mm diameter 33 23 44 2.5

‘ Y ‘ " label refri eréted medicatio:éxs Witil the date on'w'hi'c'
Broken tablets: Does the sum of the 18 b

the medications are removed from the refrigerat

A parts equa\ the whole? _ policy was implemented because routinely refrigerated
: products frequently are dispensed in unit dose medica-

tion carts or stored outside of the refrigerator for security
reasons (e.g., controlled substances). Nursing and phar-

I‘hyéicians often prescribe doses of medication tha
necessitate the breaking of tablets into halves. To deter-

Ty
7

&

2 mine whether halved tablets contair accurate doses, we rsonnel ncerned about possible de-'%
B broke apart 100 tablets cach of 5 commonly used drugs: macy ge sto net f‘ﬁfre cdn Hions were fus 1d‘m -
%, Chloroquin (chloroquine, Indian Drugs and Pharmaceu- 3?‘;?:‘;}’ potency if the medications not used HMIME:

ticals Ltd.); Daonil (glibenclamide, Hoechst Ltd.); Euglu-
* con (glibenclamide, Boehringer-Knoll Ltd.); Lasix (fru-
semide, Hoechst Ltd.); and Reglan (metoclopramide,
CFL Pharmaceuticals Ltd., India). For each of the 5drugs,
100 intact tablets were weighed individually on an elec-
tronic scale. The tablets were then manually broken in
half, and each of the resulting pieces was weighed indi-
vidually. The ideal weight of a tablet half was taken to be
half of the mean weight of one whole tablet. The tablet
halves were grouped into ranges based on the percent-

Unfortunately, even with the addition of Sterchele’s
information to previous stability guidelines for routine- %
ly refrigerated prociucts,z"5 we still were lacking room
temperature stability data for 2 number of products. We.’
mailed a questionnaire to the manufacturers of those ;
products and asked them to provide information on the.;
shelf lives of the products at room temperature. ,

The information supplied by the manufacturers and
information that we had on file in the drug informationf
center as a result of previous contact with manufacturers

) This material m

g
pm‘;eoied by copyti

(NOTIC

b ich i i i :
;geeigk}lftwhlp the actual weight deviated from th? 1‘dea1 are presented in the table. Some manufacturers who re-;

: sponded to the survey indicated that they had no room,,
that were scored on one side only broke unevenly with Fex?pera’:}ue stability c_l;ta to Z that .t(;\eyt xgox:tldrl%ro?dl.;;
large deviations in weight. The elongated tablets that mn orr?a on otn ;r;)mc;; en -bY'mm ; “S asis.) ¢ Oﬁu'
were scored deeply on both sides broke cleanly; few caveats reported by Vogenbers S5 ouney” are St

applicable and must be considered before using any rou-,
tinely refrigerated product that has been stored for any
period of time at room temperature:

halves deviated by more than 10% from the ideal weight.
The smallest tablet (Reglan) was most difficult to break
accurately. Weight loss from fragmentation and powder- . T | » » p
ing was appreciable for the round tablets but was negli- 1. Companies cannot accept responsibility for prodxii:is han-
gible for the elongated tablets. dled or stored in a manner other than that specified in thg}

\ The results are shown in the table. The round tablets‘
|
1

To improve the ability of tablets to be broken into package insert, : :
; halves, we suggest that tablets be elongated in shape, be 9. Storage at room femperature for 24 hours may shorten
o scored deeply on both sides, and be large enough to ohelf-life of drugs labeled for refrigeration, L

3. Storage at “cool” temperatures does not enhance shelf-life
beyond that expected at room temperature, and e

4. Solutions, diluents, and reconstituted products should bt
observed for signs of deterjoration (e.g., opalescence 0
precipitation) before use. v R

permit a firm grip on each end. However, we believe that
truly accurate doses can be ensured only if tablets are
marketed in all of the strengths used in clinical practice.

P ANKA] GUPTA, M.D., Senior Resident

Institute Rotary Cancer Hospital o A As a result of our survey, we Jearned that some prod
K ALPNA GUPTA, PH.D., Research Officer ' ‘ ] -~ ucts previously labeled for refrigeration have been rela
Rajendra Prasad Centre for Ophthalmic Sciences. ' beled for storage at room temperature. These product
] All India Institute of Medical Sciences ' are Cefobid (cefoperazone sodium crystalline powde
| Néw. Delhi 110023 ‘ for injection, Roerig), Amidate (etomidate injection, At
i India . , : . _ bott), Gammagard (immune globulin i.v. injection, Hj
. : e Vo land Therapeutics), Methergine (meth lergonovine mi
. Additional Stabm‘ty gwde\mes .for : leate injecti}.;:)n, Sandoz), Per%tam 300 (p};ntagmidine isetl
i ' : jonate injection, Lypho Med), and Thromboge
‘ rQuA[me‘y refr\gera’[ed drug prOdUCtS (thrombin topical, Johnson & Johnson). Pharmacis

The recent letter from Sterchele! updating stability should review the labeling of these products prior
guidelines for routinely refrigerated products was par- removing them from refrigerated storage to ensure th

ticularly timely and useful. At the University of Michi- the inventory in stock is labeled for room temperatu

gan Medical Center, pharmacy personnel are required to storage. :

1498 Ainerican Journal of Hospital Pharmacy Vol 45 Jul 1988 ~
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“4iRLANCET,JUNE, 1984
“Formuletion for Clinical Usage "is not intended as a new
\sification but rather as a means of translation among all
ems” and that (p 2133) “The Formularion provides a means for
tbewansiation of terminology from one classification 1o another and
forthe comparison of clinical therapeutic trials”, It is true thatsome
ofus*!® arc not convinced that, in irs prescnt form, the formulation

“can perform these functions, and as far as [ know, it has not been

“used in-this.way in a clinical trial report. However, despite this
cutegorical statement, there appears 16 be a widely held but quite
" crroneous belief, seemingly shared by Krueger, that the Working
Formulation is a new diagnostic Lymphoma classification approved
or devised by the pathologists that gerved on the study group! it is
cven said that parhologists at the Narional Cancer Inztitute use the
formulation ‘1o read slides”; a curions habir,

" \When a clinician sends a lymph node biopsy specimen [o a
diagnostic pathologist he hopes 1o recelve 1 brief sccount of the
natural history and progrostic probabilities of his purient’s
condition, based on the experience of follow-up studies of a wide
range of lymphadenopathies over a long period; the pathologiar will
probably use his own preferred disgnostic ferm, but he should also,
if possible, use the nearest appropriate name [rom his colleague’s
favoured classification which he believes he understands, Such
advice 1s not forthcoming from an wniried heuristic classification,
however cxeellent its  philosophy  and immunocytological
integration.

Ttis 10 be hoped thar Krueger’s proposals ase not a harbinger of a
rerurn to the Babel of the 19705, when Aisenberg wrote “not only do
we climicians have trouble in understanding pathologists, bat at
times they sccrn unable to understand one another,

Cagucer's Hausey

Wotiock, Oxfordshir=0X7 15 A H. T, RoB3-SMITH

e

*This letrer has been shown to Frofessor Krueger, whose reply
follows.—ED. L.
‘.A.

Sir,—It was indeed Ockarn's razor that prompred us to develap
ur chintcal evaluation scheme, I also agree that the Kiel scheme is
excellent for a purely morphological clagsificarion, However, itg
anslatability inve other classifications, sside from the Lubkes-
Collins, is Jimited,)~® and this limitarion extends to the NCI New
Working Formulation which is increasingly used by others (g,
Hoffien et al4 and in the IARC Multinational Study of Lymphoid
Meoplasia), though nor by us. Ner do morphologically defined
eatities always compare with the results of immunolegical marker
sudics” (the frequency of disparity was 12% in our material).
Finlly, reproducibility can be a problem in internationsl
compararive studies.”

In our expericnce of cxperimental, compararive, and human
Tymphoma srudies immunological markers are more reliable than
worphological criteria [or identifying a lymphaid cell exaculy, [t was
this ressonable to combine Rappoport’s original concept of a
ymphoma classification with detuiled immunacyrological data,
Thiz provides a simplified morphological categorisation of
lymphomas with 6 types, compared with the 24 (and more)
morphological cntities in the Kiel classification, When we add
immunological data, we get 24 (not 42) clearly defined lymphoma

[
-

ot
1,“ Rllke 7, Lennert K. A spesial reroranes 1a the Working Formultan fram Lennert K,
' ,‘«,’d,;:\ 15l Malignunt lymphomas ather than Hedgku's aisease, Berlin: Sprngor-Verlay,
10 1978 112~18. :
}‘ngﬁub%Smizh AHT. US National Cancer Imtitute working formulatian of non-
‘t:‘%f'  Hedgkin’s fymphomas for clinica) wbe. fancer 18825 1 432734,
& {‘lbct\b:rg AC. Discussion of tass 301877, N Engl J Med 19772 267 208,
. )'mer GRF, Genar T, Lennert K, Schwarze EW, Brittinger G. Histepathological
;;;;ﬁ'(bcnrnﬂmon of the kil With the original Ruppaper! elawification of malignant non«
) “Hodgkin lymphamas. Bur 1981, 43; 16781
T Kiueger GRF, Rojo Meding J, Klein HO, ot al. A now working (ormuiacion of por-
' 3';‘7 Hodgkin's lymphamas: A reirospeclive $iudy of the pew NCI clasillcaton
,“_ "w :Npum in comparlson te she Rappaport and Kugl claasilicavon, Cancer 1983; 50;
4. B33-40,
> r‘?kxcr GRE, New working formulation far Non- Hadgkin-Lymphame: eine klinfuch-

.l ) v
=8 Noa-Hodglan Lymphome. Munich: W Zuckschwerdr, 1984916, . < «

-,

use,
) v""g;i.xmphcmas. Coneyr Res Clin Oncul 1984; 107 $33.
R

G 2A7=59,
= [xce .

“ Mmholognche Korrelahon, In: Dichl V, Sack H, edns Dy nostik und Therupe der .
ofTken K, Schween K, Kath R, Pfeiffer R, Schmdi CG. I’rogms»sufncn-l—lgdgﬁgfl“

Eiticper GRF. Cancepts of lymphoma classificatiun, J Dermatel Surg Oneof 19541 1M
R PRI ' N

818~375-2864 T-833

1299

entities, This system is also easily reproduced, as shown with
Rappaporc’s original classification. )

When immunological marker studies are added to the
morphological Kiel classification more than. 24 entitics will be
defined (not 10 mention discrepancics of morphological B-cell
lymphoma turning out immunologically to be a T-cell or histiccytic
rumeur).

We do not intend to recommend our simplified classification as a
replacement for histological classifications which are well
understoad by the physictan in charge of the paticnr rather we offer
it a8 rapid clinical evaluation scheme in cases of difficulty with the
language of the dizgnostic parhalogist. Every carrent classification
scheme can casily be translated into our scheme,

F.002/002

F-089

oy

1mmunopathology Laboratorica, mﬂm’“ gy
Fathology Inrinute, g L] oy bs
University of Colagne, : mrfﬂ 0.4 gm
5000 Cologne 41, West Germany GuruarD R, F. KRUEGER “Oa

BREAKING TABLETS IN HALF

Str;~The pritary goal of chronic drug therapy is to find a dose
that muxirmises efficucy and minimises toxicity. To make it casier to
tailor doses individually manufacrurers ofien score tablers to assist
breaking, Da such tablets really break evenly? To find out, we toolt
one hundred tablets of each of fourteen brands of antihypertensive
drag and broke them in two, nsing the scoring line. We weighed the
whole tabler and the two halves scparately on precision scales. The
theoretical weight of each half was 50% of rthe whole and we
grouped weights as within 5% of expected (45%0~55%), 5= 10% out
in either direction (40~44% or 56—60%), or more than 10% in crrar
(below 40% or above 60%). If ar leagt 95% of the half-tablet weights
were within 5% of expected the divisibility of the tablet was
classified a5 “excellent”. 1£95% or more of the tablet halves were
within 10%, divisibility wae ‘‘moderate”. For the remainder
divisibility was “poor™.

Only 1wo brands (‘Lopresor’ and ‘Logroton’) divided well (see
rable), Most others tested broke easily but deviations in half-tablet
weights of up o 10% were frequent, and tablers of 'Tenormin’,
Tenoretic', and ‘Aldomer’ were unsuituble for breaking, by hand or
otherwise. In all cases, the weight loss after bresking was not
important,

WRIGHT DEVIATIONS AFTER HALVING TABLETS

% of tablct halves
weighing within:
Brand 5% | Gw10% | 10%

Lopresor (metoprojol) 100 0 0
Lograton (metoprolol/chlorthalidone) 100 Q [i
Lopirin, Capoten (capsapril) 94 6 0
Lasix (frusemnide) 9l 8 1
Cargard (nadolol) 89 9 2
Maduretic (amiloride/hydrechlorothiazide) 76 21 3
Hygroton (chlarthalidone) 75 24 1
Dilzem (dilriazem) 60 40 0
Visken (pindolal) 59 41 0
Aldamet (methyldopa) 55 3 8
Tenormin (atenolol) 39 41 20
Tenorcric (arenolol/chlorthalidans) 20 43 37

Clearly any assumption that halving a wblet will not lead to
inaccurate doses is invalid, This patential source of inaccuracy
could be even more significant in clinical situations (our study was
done under ideal condirions) snd the pharmaccutical industry
should rackle it, either by impraving divisibility (as alrcady been
done for lopresor and logroton) or, cven better by marketing a wider
range of unscored tablets @ provide alf the doses that might be
indicated clinically. .

e M. STiMraL

N

TR o * B. KUFFER
Depariment of Internal Medicing v <7 o . H. GroT

" Unlvertity Hospitals,. oo : . i

8091 Zurich, Switigrland - " - . . ,;. W.VETTER




Drug Expenditures

Tablets That Can Be Halved to Save Costs

Julienne K. Kirk, PharmD, BCPS

MOTICE THIS pveron
PROTECTED BY gopym
(TTLE 17, U. 5. copgy

itk 0 TS S

D AT M et g

GEHT LAW,

Some tablets auailable by prescription can easily be split in half in order to save the patient
money while still providing the optimal dose for his or her medical condition. Tablets that
are scored and large enough to allow a firm grip on each end are probably the most
conducive to splitting. It is important to consider drugs that have a wide therapeutic
window, where the risk for drug toxicity or therapeutic failure is insignificant,

Key words: Cost containment ¢ Drug delivery

| or pediatric patients and the
1 elderly, it may be necessary to
L. use half-tablets to provide small-
er dosages of a medication than those
supplied by the manufacturer. Many
oral tablet prescription preparations can
be divided without extensively altering
their pharmacologic properties, yielding
significant cost savings to the patient.
In some situations, tablets are not in-
tended by their manufacturers to be bro-
ken in half because of their size, thick-
ness, or design. And many states do not
allow the dispensing of split tablets.
However, with medications that are
conducive to splitting, the patient can
buy an inexpensive “tablet splitter”
(usually less than $10), a rigid plastic
box with a partition in which a tablet
can be placed for splitting. A steel blade
affixed to the lid cuts the tablet when the
device is closed.! While a tablet splitter
may be a good alternative for some pa-
tients, 1 study found that tablet splitters
did not improve the accuracy of divid-
ing tablets into 2 equal parts.” If a tablet
splitter is going to be used, patients
should be instructed about the proper
placement of the tablet to avoid cutting
themselves when placing or removing a
tablet. If a tablet shatters when split or
does not consistently break in half when
division is attempted, it is surely not a
candidate for splitting.
The health care provider and patient
may be concerned about the accuracy of

tablet splitting and the exact amount of
pharmacologically active drug that is
obtained; there can be variability in the
ideal tablet weight once it is split in
half.* Drugs that have a wide thera-
peutic window, where the risk for toxic-
ity or therapeutic failure is insignificant,
are good options for tablet splitting.

For the most part, tablets that are
elongated and deeply scored on both
sides are easily split in half. They
should also be large enough to permit a
firm grip on each end’ A patient or
provider should avoid splitting, crush-
ing, or manipulating extended-release
tablets, such as glipizide (Glucotrol XL),
as well as those that contain a wax or
matrix coating.

Some examples of medications that
can be easily split and that lead to cost
savings are shown in Figure 1. In this

researcher’s clinical experience, these ex-

amples have led to cost savings, easy
tablet splitting, and patient satisfaction.
For example, many patients can be
treated effectively for depression with
sertraline (Zoloft)' at half the recom-
mended dosage (50mg once daily). Ari-
other drug that can be easily split is mir-
tazapine (Remeron); a half tablet (15mg)
in the evening can control depression in
many individuals.

Valacyclovir (Valtrex) 1g tablets, used
for the suppression of genital herpes, can
easily be split in half to accommodate
the recommended daily dose of 500mg.

Dr. Kirk is Assistant Professor, Department of Fanuily and Community Medicine, Wake
Forest University School of Medicine, Winston-Salem, N.C.

Figure 1. Tablets conducive to splitting.
Reprinted from Physicians’ Desk Reference, ed
52 (1998; 313,326,330,339), Copyright ©
1998, Medical Economics Company.®

Fluvoxamine (Luvox), used to treat ob-
sessive-compulsive disorder, can be initi-
ated at a dosage of 50mg (half a tablet)
daily. However, unless they have liver
dysfunction or are sensitive to higher
doses because they are elderly, most pa-
tients will need a higher dose for main-
tenance therapy.

At average wholesale price, use of the
drugs shown in Figure 1 can lead to a
cost decrease of about 50%. For example,
if a prescription is written for sertraline
50mg daily, the patient could use num-
ber 15 of the 100mg tablets at an average
wholesale cost of $34.17. For many pa-
tients this cost saving is significant.

Given the ongoing search for drug
cost-effectiveness, tablet splitting, in ap-
propriate situations, should be consid-
ered. The splitting of certain medications
can lead to substantial cost savings. [l

References

1. Sedrati M, Arnaud P, Fontan JE, et al: Split-
ting tablets in half. Am | Hosp Pharm
51:548-550, 1994. Letter.

2. McDevitt JT, Gurst AH, Chen Y. Accuracy
of tablet splitting. Pharmacotherapy 18:193-
197, 1998.

3. Gupta P, Gupta K: Broken tablets: Does the
sum of the parts equal the whole? Am |
Hosp Pharm 45:1498, 1988. Letter.

4, Red Book Update. Montvale, N.J., Medical
Economics Company, October 1998, Vol 17,
p70.

5. Physicians’ Desk Reference, ed 52, Mont-
vale, N.J,, Medical Economics Company,
1998, pp 313,326,330,339.

December 1998 DRUG BENEFIT TRENDS 31



Comparative bio- avaﬂablhty of
theophylline whole and halved
sustained-release tablets g
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Summary

" In a randomised, multiple-dose, cross-over study in -

" 14 healthy volunteers, plasma: theophylline con-
".centrations were compared during a 12-hour dosing
interval after repeated administration of theophylline-
(Euphyitin Retard; Byk Gulden) as whole and halved
. tablets. Bio-availability of theophylhne from the halved
~ tablets relative to the whole tablets was: 116% (100%,
134%) for the extent of absorption as judged by the
area under the concentration time curve (AUC) and. -
,’11 5% (99%, 135%) for the rate. of absorption as -
‘judged by maximum concentratlon (Crar). The confi-+
*_dence levels for the 80 - 120% bio-equivalence
range were 72% (AUC) and 76% (Cwmis), those for the
80 and 125% range were 91% (AUC)'and-91% (Cumax).
- The plateau times T75% C..x, which characterise the
.+: sustained-released properties, were 8,5 & 2,9 hours
" (halved) and 8,31 2,5 hours (whole) during the 12-
hour dosing interval. It is concluded that no clinically
relevant deviations in steady- state plasma theophy!?
line concentration and sustained-release properties

are likely to result from breaking (halving) the film- .
coated tablets.

i

§ Afr Med J 1987; 72: 175-178,

Theophyllmc therapy is charactcnsed by great variability in

clearance and a narrow thempeuuc range * In order to facxhtate
1nd1v1dual dose titration, it has been suggcstcd that some of
the commcrcxally available sustained-release tablets can_ be
halved.! This is pamcularly valuable for dosing children on an
mg/kg basis. However, before these advantages can be advo-
cated in the labcllmg of a sustained-release tablet, it has to be
shown thar halving it does nort affect bic-availabiliry. k

A study was undertaken to mvcsngate the effects of halvmg
Euphyllin Retard (Byk Gulden) film-coated tablets on the

plasma theophylline concentm[ions under steady- state«condx—
tions.

Department of Pharmacology, Umvcrsny of the Orange
Free State, Bloemfontein

F. 0. MULLER, M.B. CH.B,

H. K. L. HUNDT, rH.D.
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- G. GROENEWQUD, rh.p.
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. Konstanz, West Germany
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SUbgecis and methods

A randomised, multiple-dose, cross-over smdv compnsmg two
treatment periods of 4 days: each-with a 10-day washout phase was

.. performed on 14 healthy, non-smoking: adult male volunteers
- (mean age 21 years, range 19 - 39 years; body.mass 74 kg, range

66 - 86 kg; height 182 cm, range.172 - 188 cm).- Before the study,
the volunteers underwent physical and clinical laboratory examina-
tions and informed consent was obtained. The study protocol was
approved by the University review board.

Subjects were instructed to refrain from takmg any medications,
including over-the-counter products, for 2 weeks before and during
the study. Ingeston of alcoholic and caffeine-containing beverages
and foods was-not pcrmxtted for 72 hours beforc and durmg each
treatment period.

One. theophylline ’tablct was gwen 12 hourly Lau: O7h00 and

- 19h00, rcspecuvely, equivalent to anhydrous theophylline 512 mg

daily. Tablets were ingested either whole or halved, depending on
the randomisation. One film-coated sustained-release tablet con-
tains theophylline monochydrate 281,7 mg and ethylenediamine-
dihydrochloride 151,1 mg; this is equxvalent to:anhydrous theo-
phvllmc 256 mg. The total daily dose of anhydrous theophylline
512 mg was Lquwalem to 6,9 !5 9-7 8) mg/kg/d (medxan and
range),

On treatment dav 4 onlv the mommg ‘dose was gwen, swallowcd
with 200 ml of tap water at room temperature. The sub)ccts fasted
overnight for at least 10 hours and until 6 hours after ingestion of
the drug, when a standardised lunch was served. A standardised
stiack and dinner were served 9 'and 12 Hours respectively after the
morning dose on day 4. During the first 10 hours after medication,

“"subjects’ were instructed to drink 200 ml of tap water, every 2
. hours"beginning 2 hours after drug ingestion. Thereafter fluid

intake was ad libirum,

* On treatment day 4, blood samples for determination of theo-
phyllific in plasma were drawn before drug intake (0) and at 15,
30, 45, 60 and 75 minutes and 1,5, 2, 2,5; 3, 3,5, 4, 5, 6, 7, 8, 10
and. 12 hours after drug administration.

’ .
Analytlcs

“Plasma theophylline was assayed on a modular h\gh pcrformancc
liquid chromatography (HPLC) system consisting of 3 Waters
autosampler, 4. Shimadzu! pump and a Shimadzu ultraviolet
spectrophotometric detector set at 273 nm. Chromatograms were
recorded on a Waters mtegrator The mobxle phase consisted of
water : acetonitrile : acetic acnd — 92:7:1.(v/v). The flow rate was
3 ml/mm Separation was achieved in-a Waters Radial Pak,
Novapak C18, 4 pm, 8 x 100 mm cartridge teld in a Waters Z-
module compression unit. Proteins in plasma (100 p 1) were precipi-
tated by means of acetonitrile (200 ul) conrammg the internal
standard (15 ug paracetamol/ml), After mixing and centrxfugatxon

(8000 g) the acetonitrile was cvapomted to'dryness under nitrogen

and the residue redissolved: in 160 ul of mobile phase, of which
50..ul was injected. The’ retention times for paracetamol and:-,_
Lhcophyllmc were 3 21 and 4 25 mmutes respcctwely

Bmmetrxcs

Descriptive statistics included mean, standard deviation (SD),
standard error of the mean (SEM), median and coefficient of
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r TABLE Il. PEAK - TROUGH CHARACTERISTICS OF THEOPHYLLINE DURING A 12-
HOUR DOSE INTERVAL AT STEADY STATE (DAY 4)
% PTF % swing % AUC-fluctuation
Subject Halved .. Whole Halved Whole Halved =~  Whole
_No;  tablet . tablet tablet tablet tablet = tablet
1 g 28 34 33 8 6
2 44 44 " 59 59 - 11 11
3 27 49 ~ L 30 62 B A0 e
4 36 42 S - R : N S
5 - 32 <} © 38 s o1 T
6 - 82 .32 ©o132 3 18 . 8.
7 25 7 30 125 6 - 1
8 87 42 - 142 52 o200 .. 13
“ 9 64 40 94 50 16 9
10 54 72 7 104 RN 19
11 52 BT 74 108 12 15
12 60 73 84 126 17 16
13 25 51 29 74 5 11
14 59 53 89 62 17 7
‘Mean 48 50 68 71 L 12 11
sp - 21 16 a7 32 5 g
% CV 44 .32 54 45 42 a6

The G during a 12-hour dose interval at steady state was 7.4
2+ 1,5 pg/ml for the halved rablers and 6,5 = 1,3 pg/mi for. the
- whole tablets. The relative bio=availability was 115% (99%, 135%). .
As with AUC, this 95% confidence interval was not entirely in the
formal bio-equivalence range of 80.- 120%, but this range was
covered with'a probability’of 76%.-The range-of 80 -'125% was
covered with 4 probability of 91%. - * .- " T
“The Co, occurred:within the fifst 6 hours after drug intake for
both modes of administration. As ‘mentioriéd (see”*Subjects and ~
methods’), a more suitable charactéristic for. sustained-release
properties is the so-called plateau time. The period during which
at least 75% of the observed Cus was mdintained was 8,5+29h
for the halved tablets and 8,3 + 2,5 h for the whole tablets, the
difference not being statistically significant.

The % PTF was 48 £ 21% for the halved tablets and 50 * 16%
- for the;whole tablets. The Tswing was 68 £-37% for the halved

tablets.and 71 £:32% for the whole tablets. Finally, the % AUC-

_ fluctuation was 12 & 5% for the halved tablets and 11 & 4% for the

‘whole tablets. The above differences between halved and whale

" tablets were not statistically significant. )
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Fig. 2. Individual 12-hour average, peak and trough plasma
theophylline concentration during a sleady-state dose interval
(0 .= whole tablet, * = halved tablet) after repeated 12-hourly
administration. The average steady-state concentration charac-
lerises the extent of absorption; the peak-trough difference
characterises the rate of absorption. -

" The results ob

 satisfied, confidence lev i

The average steady-state concentration as a measure of the
extent of absorprion and the peak -trough difference as a measure

of the rate of absorption are shown in Fig. 2.

Discussion and conclusions

Bue to the lafge interindividual differences ifi thcophylline

clearance; individual. dose titration is essential for optimum

dosing of éach_patient. Tablets which can be halved are
particularly suited to increase or decrease the staridard dase by
small increments. However, using halved tablets may alter the
release pattern and hence the sustained-release characteristic
of a particular formulation.’

Euphyllin Retard is a film-coated sustained-release tablet
which can be halved. The in vitro drug release according to a
modified paddle dissolurion method (half-change test) is almost
linear for 14 hours.! us comparative bio-availability

tudies under steady it owed ‘complete bio-
her sustained-release tablets
_Phyllotemp -Retard (Mundi-

9.1

pharma). ‘
hat the administration of halved
ablets yields slightly higher

ions. Although: conventional
.95% confidence level are not

fider in the case of AUC and 76%
se of Cray, were obtained for the conventional bio-
{ ge of 0%.. When' dealing with bio-

availability ratios, some authors recommend the use of the

‘ratio symmetrical’ bio-equivalénce range of 80°-125% instead
of the. ‘difference symmetrical’ range of 80 - 120%.4 The
corresponding confidence levels'for the range of 80 - 125% are
91%'in the case of AUC and also 91% in’the case of Crax. NO
clinically significant deviations' in“steady-state plasma’ theo-
phylline concentrations are likely to result if tablets are
ingested either whole or broken in half. «n 0 :
Because of the frequency of sampling within the first 4
hours (12 blood samples), differences in T were observed
which have no clinically relevant bearing on the steady-state
profiles. The more relevant steady-state characteristic, plateau

time T75% Cmu showed that Euphyllin Retard has good
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Table V—Comparison of Absorption Rate Constants (f) between
Subcutaneous (sc) and Intramuscular (im) Routes #

< J,hrl .
Compound ' sct ime
Sulfamethoxazole 0.78 1.10 4 0.07
p-Aminoazobenzene 0.14 0.18 £ 0.01
p-Hydroxyazobenzene 0.090 (0.12 £ 0.02)¢ 0.17 £0.01
o-Aminoazotoluene 0.040 0.093 4 0.005
1-Ph(~;nylazo-2~naphthyl‘~ 0.0050 ) 0.0093 = 0.0006
amine :

¢ Controlled suspension. Cg, 6 mg/ml; V, 0.05 ml. ¢ Estimated by extrapolation
of data shown in Table IV using Eq. 5, ¢ Experimental data (with standard error)
cited from the previous report %4).  Experimental value (with standard error).

parison using five controlled suspensions. To compare at the same drug
concentration (Cp) and injection volume (V4), the values estimated by
extrapolation of the data shown in Table IV using Eq. 5 were used for the
absorption rate constants (j) in the subcutaneous route, This comparison
shows that the absorption rate from the subcutaneous route is slower than
that from the intramuscular route for all the test suspensions. A gimilar
tendency was previously observed for injections of drug-oil solutions (5),
The relationship between j and Cy in the subcutaneous route differed
slightly from that in the intramuscular route (Eqgs. 9 and 10). Therefore,
it should be noted that the difference in j shown in Table V may increase
with increasing Cl,. :
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Abstract 0 In dissolution studies of whole and halved 100-mg sus-
tained-release theophylline tablets, drug release from halved tablets was
significantly higher. These differences were not reflected in the bio-
availability studies. The area under the curye (AUC) mean-absorption
time and fraction-of-dose recovered in urinie at 24 hr were not significantly
different following the ingestion of whole or halved 100-mg tablets. The
elimination rate constant, half-life, volume of distribution, plasma, and
renal clearance values were consistent with values reported previously.
Discrepancies were found in the 24-hr metabolite distribution as com-
pared to literature values and may be accounted for by the age and health
of the subjects and the frequency of dosing. ‘

Keyphrases 0 Dissolution—whole and halved sustained-release theo-
phylline tablets O Sustained-release system—dissolution of whole and
halved theophylline tablets o Bioavailability—whole and halved sus-
tained-release theophylline tablets 0 Theophylline—bioavailability and
dissolution study of whole and halved sustained-release tablets

Breaking sustained-release theophylline fablets in half

'is commonly practiced to achieve more accurate milligrams
per kilogram dosing in children. The extent to which this
. affects dissolution and bicavailability is unknown.

In this investigation, 100-mg sustained-release theo-

0022-3549/ 82/ 0500-0505801.00/0
© 1982, American Pharmaceutical Association

Accepted for publication August 5, 1981.

phylline tablets! were used to study the effect of halving
tablets on dissolution and bioavailability. No published
information about the dissolution of these tablets was
available. After oral administration of the 100-mg tablet,
however, 90% of the dose was absorbed within 14 hr and
almost 100% was absorbed by 28 hr (1). When 300-mg
tablets were dissolved, 50% of the dose entered solution by
2 hr and > 90% of the dose entered solution by 6 hr (1).

EXPERIMENTAL

Dissolution—The official USP dissolution apparatus was used (2).
Simulated gastric and intestinal fluids were used as dissolution media
(2).

Simulated gastric fluid, USP (2), was prepared by dissolving 2 g of
sodium chloride and 3.2 g of pepsin in 7 ml of HCl and diluting the solu- -
tion to 1000 ml with distilled water. This test solution had apHof 1.2,

Simulated intestinal fluid, USP (2), was prepared by dissolving 6.8 g

I Theo-Dur, Astra Pharmaceuticals Canada Ltd., Mississauga, Canada L4X
1Md,

Journal of Pharmaceutical Sciences / 505
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Table I—Percentage of Theophylliné Dissolved of Total from

100-mg Sustained-Release Tablets o -

Gastric, Intestinal,” = . - .

Time, 100 mg Gastric 100 mg Intestinal,
hr (0.5 tablet) 100 mg (0.5 tablet) 100 mg
1 33.0+ 3.2 21.2+ 3.2 36.3+4.6 '29.1= 2.3
2 49,1+ 3.7 29.6 + 0.9 45.8 ¢ 7.2 37.2 + 3.8
3 495+ 4.2 34.0« 1.2 52.7+ 7.4 43.1z 4.7
4 54.9 + 4.3 39.4 + 1.7 58.56 + 7.8 47.2 + 4.9
5 60.4+ 4.5 43.5 + 1.5 63.3 + 8.2 52,83 + 5.5
6 65.8 = 4.7 46.1 = 2.6 66.7 + 8.6 56.0 + 6.4
7 70.1+ 7.2 61.0 + 6.6
8 73.8¢ 8.5 64.5 6.9
9 76.8+ 7.6 67.7+ 7.5
10 . 78.6 = 6.5 72.0 % 7.2
11 82.3 + 8.4 75.2 « 8.6
12 84.4 + 6.7 78.4+17.9
25 91.2+ 3.5 95.1+ 7.6

of potassium phosphate (KHzPOy) in 250 ml of distilled water. To this
solution was added 190 ml of 0.2 N sodium hydroxide and 400 ml of dis-
tilled water. Ten grams of pancreatin were then added and the resulting
solution adjusted to pH 7.5 £ 0.1 with 0.2 N sodium hydroxide. This so-
lution was diluted to 1000 ml with distilled water. .

The 100-mg sustained-release theophylline tablets, as whole or halved

_ tablets, were tested up to six times in each dissolution medium. The

tablet, or tablet halves, were placed in the gold-plated basket and im-
mersed in 900 ml of dissolution medium at 37° in the dissolution appa-
ratus. The basket was rotated at 100 + 5 rpm. Samples were withdrawn
at1,2,3,4,5,and 6 hr in gastric fluidand at 1, 2, 3,4,5, 6, 7, 8,9, 10, 11,

.12, and 25 hr in intestinal fluid under sink conditions.

' Bioavailability—Relative bioavailability studies were carried out in
seven normal adult volunteers, four female and three male, on 2 study
days, 1 week apart, after informed consent was obtained. Their mean age
was 30 & 7 yr (range: 21-39 yr) and their mean weight was 72 £ 21 kg
(range: 54-100 kg). As determined by a comprehensive medical history
they were in excellent health, were nonsmokers, and were not taking any
medication at the time of the study. All volunteers had normal complete

‘blood counts and normal screening tests for renal and hepatic func-

tion. :

All subjects refrained from the ingestion of tea, coffee, chocolate, and
cola for 48 hr before and during the 2 separate study days. On eachstudy
day, after an overnight fast with ingestion of no more than 480 ml of
water, a heparin lock was inserted, a control blood sample was withdrawn,
and a control urine specimen collected. Each subject received 2 mean 5.20
+ 0.24 mg/kg (range: 4.9-4.6 mg/kg) dose of theophylline to the nearest

. whole 100-mg sustained-release tablet. Tablets were administered whole

or halved along with 120 ml of water. Subjects were assigned by random
choice into Study Group 1 or Study Group 2. Study Group 1 received

whole tablets the first week and halved tablets the second week. Study”
‘Group 2 received the halved tablets the first week and whole tablets the

second week.. .
Blood samples were withdrawn at 0.25, 0.5, 0.75, 1.0, 1.25, 1.5, 2, 3, 4,

.6, 8,10, 12, 14,18, and 24 hr. Serum was separated and frozen along with

an aliquot of accurately measured pooled 24-hr urine until analysis for
theophylline content could be performed. Subjects ate meals of uniform

-composition 4 and 8 hr after ingestion of the dose.

Assay Procedure—There are many methods for measuring theo-
phylline concentrations and these have been adequately reviewed (3).
Reversed-phase high-pressure liquid chromatography (HPLC) appears
to be the method of choice and was used in this study?. Although direct
injection methods are available for both theophylline (4-7) and its me-
tabolites (8), the chromatograms obtained using these methods were not
satisfactory. Since theophylline is bound to plasma proteins (9) some of
these methods only measured unbound drug. The procedures developed
and used were based on older methods (10) involving extraction. -

Theophylline Extraction Procedure—To 50 ul of dissolution medium,
urine, or serum int a 10 X 75-mm test tube was added 50 ul of aqueous
solution of B-hydroxyethyltheophylline (15 pg/ml) as internal standard.
A 25-ul aliguot of 20% trichloroacetic acid was added and the solution

. was vortexed and centrifuged. The supernate was transferred into a clean

13 X 100-mm test tube. After buffering with 300 ulof 2.5 M acetate buffer

~ 2The HPLC system consisted of & Model U6K injector, a Mode} 6000A high-
pressure pump, and a Model 440 absorbance detector, all from Waters Associates,
Milford, Mass. A 10 mv Omniscribe recorder from Houston Instrument, Austin,
Tex. completed the system.
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Figure 1—Percent theophylline dissolved in simulated intestinal fluid

versus time, from whole, (®) or halved (B) 100-mg sustained-release
tablets. :

(pH 6.4) the solution was extracted with 2 ml of chloroform-isopropanol
(20:1) by vortexing and centrifugation. The aqueous supernate was as-
pirated and the organic layer evaporated to dryness using low heat and
a stream of dry nitrogen. The sample was redissolved in 50-100 ul of
mobile phase and a 25 pul aliquot was injected directly onto the column.
Theophylline concentration was calculated from a calibration curve of

. the peak height ratio of theophylline to the internal standard versus

concentration. : ) N
Theophylline Metabolite Extraction Procedure—To 200 ul of urine,
test sample, or standards in solution in urine was added 50 ul of aqueous
solution of theobromine (150 ug/ml). After buffering with 150 pl of 2.5
M acetate buffer (pH 6.4), the solution was extracted with 4 ml of chlo-
roform-isopropanol (20:1) by vortexing and centrifugation. ’
The supernate was transferred to a clean test tube with a Pasteur pipet,
and 50 ul was diluted with 200 ul filtered, distilled water to yield a final
dilution of 1:10 of the urine sample. Exactly 25 ul of the diluted supernate
was injected into the HPLC. The concentration of 1-methyluric acid was
calculated from a calibration curve in which absolute peak heights versus
concentration were plotted. . o
The organic layer from the sample was transferred to a clean, dry test

" tube and evaporated to dryness in a water bath at 60° with dry nitrogen.

The sample was redissolved in 500 pl of mobile phase, and 25 ul was in-
jected onto the chromatograph. The concentrations of 3-methylxanthine
and 1,3-dimethyluric acid were calculated from calibration curves con-
structed by plotting the peak height ratios of the two metabolites to
theobromine versus concentration of the metabolites. .
HPLC Conditions—A 30-cm X 3.9-mm i.d. stainless steel column® was

_used in all assay procedures. .

The mobile phase for theophylline was 9% acetonitrile in 0.01 M acetate
buffer (pH 4.0). At a flow rate of 2 m!/min and an operating pressure of
1500-2000 psi, theophylline and f-hydroxyethyltheophylline had re-
tention times of 4.9 and 6.2 min, respectively. ;o

The mobile phase for 1-methyluric acid was 5% methanol in 0.06 M

_ phosphate buffer (pH 4.75). At a flow rate of 2.0 ml/min the 1-methyluric

acid had a retention time of 4.0 min. )
The mobile phase for the other two theophylline metabolites was 11%
methanol in 0.05 M phosphate buffer (pH 4.75). At a flow rate of 2 ml/

"min, 3-methylxanthine, -1,3-dimethyluric acid, and theobromine had
_retention times of 2.9, 4.2, and 5.1 min, respectively.

3 1 Bondapak Cyg, Waters Associates, Milford, MA 01757
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Table III—Fraction (f) of a 5-mg/kg Dose of Theophylline Absorbed at Each Sampling Time following Ingestion of Whole or Halved 100-mg Sﬁstained-Release Tablets
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Figure 4—Mean percentages of a 5-mg/kg dose of theophylline re-
maining to be absorbed versus time in seven normal volunteers who
Lngested whole (®) or halved (@) 100-mg sustained-release tablets.

where [5Cp dt and fo Cp dt are the areas under the serum concentra-
tion versus time curves for time 0 to any time ¢ and time 0 to infinity (i.e.,
total amount absorbed), respectively. The areas {§ Cp dt and {§Cp dt
were calculated using the trapezoid method to time t,. The area t, f*

Cp dt was calculated usmg Eq. 4 and added to the area [§ Cp dt (11).

| S opar= '1?; (Bq.
The mean absorption time (MAT) was calculated by (12):
‘ J; " Cpt di ,
MAT = —m8— — 7 (Eq. 5)
j; Cp dt
Plasma clea;ance (Cl) of theophylline was given by:
dose (Baq. 6)

f Cpdt

where [§ Cp dt is the area under the serum concentration versus time
curve for time zero to infinity as calculated in Eq. 3.

The apparent volume of distribution for theophyl hne (Va) was cal-
culated from: ;

a
Vy =
K.
. The renal clearance of theophylline (ClR) was calculated by the for—
mula.

“@@ﬂ

Clr = fCl (Eq. 8)

where f, is the fraction of the total amount of the dose in 24 hr urine ex-
creted as theophylline (11). '

. - RESULTS

The mean cumulative percentage of theophylline dissolved from the
whole and halved 100-mg sustained-release tablets at'each sample time
in simulated gastric and intestinal fluids is tabulated in Table I. The mean
cumulative percent of theophylline dissolved from the whole and halved
100-mg tablets in intestinal fluid versus time is shown in Fig, 1.




-

Table IV~Theophyllme Pha.rmacokmetxcs Parameters in Normal Volunteers followmg the Ingestion of a 5-mg/kg Dose as Whole

or Halved 100-mg Sustained-Release Tablets

- Elifnination Values Volume Plasma Renal
from Log Plot’ of Distri- Clearance Clearance
AUC MAT, bution cn, (Clg)
Subject pg/ml/hr hr K,, hr-! ty,, hr (Vy) 1fkg  ml/min/kg  ml/min/ke
Whole Tablets
A 112.75 3.60 0.11 6.30 - 0.40 0.74 0.09
B 86.66 4.21 0.18 3.85° 0.46 1.36 0.17
c 56.82 4.08 0.16 4,33 0.55 1.47 0.12
D 147.00. 4.01 0.08 8.66 0.47 0.63 0.20
E 109.94 5.05 0.10 6.93 0.47 0.79 0.20
F 150.16 5.91 . 0.03 23.10 1.17 0.58 0.14
G 116.18 6.14 0.11 6.30 0.39 0.71 0.08
Mean + SD 108.36 = 4.71+ 0.11 = . 8,60z 056+ 0.90 0.14 =
35.85 1.00 0.05 6.64 0.27 0.36 0.056 -
Halved Tablets '

A 109.26 3.37 0.13 5.33 0.35 0.76 0.07
B . 59.23 3.86 0.20 3.47 0.46 1.54 0.12
C 39.64 3.36 0.23 3.01 0.55 2.10 0.21
D 136.99 3.29 0.09 7.70 0.45 0.68 0.21
E 128.47 3.44 0.07 9.90 0.58 0.67 0.22
F 139.91 2.64 0.09 7.70 0.42° 0.63 0.12
G 111.14 5.28 0.10 . 6.93 0.44 0.74 0.12
Mean + SD 103.62= 3.60 0.13 = 6.29 £ 0.46 + 1.02 = 0.15

. .39.16 0.82 : 0.06 2.48 0.08 0.57 0.06

Serum theophylline concentrations from the seven subjects following
the administration of a mean theophylline dose of 5.2 mg/kg theophylline
as whole or halved 100-mg tablets are listed in Table IL. The mean serum
theophylhne concentration versus time plots for the two doses are shown
in Fig. 2.

The fractions of the dose of theophylline absorbed (f) at each time
interval for each subject following the dose as whole and halved tablets
are shown in Table II1. The mean values following each dose versus time
is shown in Fig. 8. The pharmacokinetic parameters, AUC, MAT, K., t1/9,
Va, Cly, and Clg for each subject, following both doses, are listed in Table
IV. The mean percentage of the dose to be absorbed following the in-
gestion of whole or halved 100-mg tablets versus time is given in Fig. 4:
The amounts of the dose recovered in 24 hr in the urine as unchanged
theophylline and the various metabolites are shown in Table V. In Table
VI the metabolites and theophylline recovery is reported as percentages
of theophylline equivalents of the 24-lir urine recovery.

" DISCUSSION

The only reference to dissolution data in the literature was from the
manufacturer as reported by one group of investigators (1). From the

300-mg sustained-release tablets, 50% of the dose was reported to be in -
solution by 2 hr and > 90% was in solution by 6 hr. No specifications were
reported. In the present study, in gastric fluid, 46.1 & 2.5 and 65.8 + 4.7%
of the dose was in solution at 6 hr from whole and halved 100-mg tablets,
respectively (Table I). The stomach mean emptying time for enteric-
coated tablets has been reported to be 3.61 + 1.47 hr (13); therefore, ‘
dissolution studies in gastric fluid were stopped at 6 hr.

In intestinal fluid, 52.7 £ 7.8% of the dose was released in 8 hr by halved
100-mg tablets, and 52.3 £ 5.5% was released in 5 hr by whole 100-mg
tablets. After 12 hr, 84.4 % 6.7% of the dose was in solution from halved
tablets and 78.4 % 7.9% of the dose in 10 hr from whole tablets (Table I).
With the paucity of information available in the literature (1), it was not
possible to compare previously reported results w1th the results from the
present study.

These sustained-release theophylhne tablets are reported to release
theophylline by a zero-order rate, i.e., equivalent to an infusion; therefore,
plots of percentage released versus time should be linear. It was possible
to fit a straight line by linear regression (r = 0.99) to the terminal portion
of the percentage released versus time curve. However, the lines did not
pass through the origin (Fig. 1). From these data it would appear that the
first portion of any dose is probably released by ﬁrst—order diffusion.

Table V—Fraction of a 5-mg/kg Dose of Theophylline Excreted as Unchanged Drug or Metabolites in 24 hr followmg the
Ingestion of Whole or Halved 100-mg Sustained-Release Tablets by Normal Volunteers

Theophylline and Metabolites, mg/24 hr

1-Methyl- 3-Methyl- 1,3-Dimethyl- ’ Total . Dose
Subject uric Acid xanthine uric Acid Theophylline Xanthines 4 Dose Recovered, %
Whole Tablets

A 71.28 41,33 193.08 38.34 330.94 500 66.19
B’ 61.856 36.08 102,72 27.89 228.20 300 76.07
C 64.32 39.46 131.15 . 19.34 246.44 300 82.15
D 30.56 21.39 52,11 47.36 148.84 300 49.33
B 36,32 23.09 67.26 © 40.66 163.568 400 40,90
F 50.13 31,72 115,12 64.27 254,13 300 84.71
G 56.08 34.52 204.25 36.76 317.04 500 63.41

. e 66.11 + 16.47

. Halved Tablets ‘I
A 70.45 39.20 233.53 32,29 358.75 500 71.75
B 51.89 36.39 187.72 22.30 285.36 300 95.12
C 62.36 37.28 102.38 21.53 218.02 300 72.67
D 43.05 22.75 46.67 48.36 158.78 300 52.93
B 30.06 15.56 44,81 43,87 131.77 400 32.94
F 56.30 . 33.28 114,16 47.82 244,65 300 81.55
G 44,22 25.33 158.68 41,00 269.23 500 51.55 )
65.50 =+ 20.97

@Calculated as theophylline equivalents on a-molar basis.
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Laple Vi—iraction of the 24.hr Urine Content of a 5-mg/kg
Dose of Theophylline Excreted as Unchanged Drug or
Metabolites following the Ingestion of Whole or Halved
100-my Sustained-Release Tablets by Normal Volunteers

" . Distribution of Theo hylline
Metabolites in 24 hr, %

1-Methyl-  3-Methyl- 1,3-Dimethyl- Theo-
Subject uric Acid  xanthine uric Acid phylline
Whole Tablets L
A 21,42 1371 53.29 11.59
B 26.95 15.81 45.01 12.22
C 26.95 17.57 48,62 . 7.84
D 20.42 15.78 31.99 31.82
E 22.08 15.49 . 37.67 24.86
F 19.62 13.70 . 41.39 25.29
G 17.59 11.95 58.86 11.60
Mean + SD 22.00 = 14.86x °©  45.25 x 17.89 +
3.37 -1.85 9.23 9.22
y Halved Tablets
A 19.63 11.99 59.48 9.00
B 18.08 14.00 60.11 7.82
C 28.44 18.77 42,91 . 988
D 26.96 15.66 26.86 30.46
R 22.68 12.96 31.07 33.29
F 22.89 - 14.93 42.64 19.55
G 17.06 10.79 . 56.25 15.91
Mean + SD 22,23 ¢ 14,16 « 45,62 + 17.99 =
: 4.34 2.63 - 13.51 10.38

A fraction of each dose in these tablets is contained in uncoated
granules. As the tablets do not readily disintegrate, the availability of this
* portion of the dose by pore diffusion would account for the nonlinear 2-3
br first-order release of drug. The remaining fraction of the dose is con-
tained in coated pellets. As the tablet begins to disintegrate and the
portion of the dose in these pellets is released, the rate of drug availability
begins to approximate a zero-order infusion release. This ultimately
causes the terminal portion of the curve to approach linearity as shown
-in Fig. 1. Fractions of the dose released from halved tablets were signif-
icantly higher than from whole tablets at all times (p < 0.05). This is
probably due to the increased surface area exposed by breaking the
tablets. : o
In this bicavailability study in normal subjects of whole and halved
100-mg sustained-release theophylline tablets, relative bioavailahility
was assessed by comparing the areas (time zero to infinity) under the
serum concentration versus time curves (AUC) (Fig. 2). For halved
100-mg tablets, the 4UC was 103.52 + 39.1¢ pg/ml/hr and for whole
tablets 108.36 £ 35.83 pg/ml/hr (Table IV). These were not significantly
different (p = 0.05). In addition, although the mean serum theophylline
- concentrations following the ingestion of the halved tablets were nu-
merically higher than the values obtained for the whole tablets up to 8
hr, none of the values were significantly different (p = 0.05) (Table
1I). : ' ' -

The fraction of the dose ahsorbed at any time (f) was calculated using |

‘Eq. 3. All subjects absorbed 50% of the dose from either whole or halved
100-mg sustained-release tablets in the 34 hr period (Table I1I, Fig. 3).
Except for subject F, following the ingestion of the whole tdblets, all other
subjects absorbed 90-100% of the dose in the 8-12 hr period. This is
consistent with previous reports (1). . )

"The mean'percentage of the dose remaining to be absorbed versus time
is shown in Fig. 4. The initial portion of the graph is linear. These results
can be used to confirm the results of dissolution data that there is ap-

parent zero-order release of theophylline from these tablets. The terminal

nonlinear portion of the curve is probably due to the fact that the fraction
absorbed calculated using Eq. 3 is approaching the asymptote. Theo-
phylline absorption is rapid and complete once the drug is in solution
(14). B :
The mean absorption tifnes (MAT) calculated from Eq. 5 are shown
in Table IV. The average MAT of 3.60 + 0.82 hr following ingestion of
the halved tablet was not significantly different (p = 0.05) from the value
of 4.71 & 1,00 hr obtained from the whole tablets, In addition, these values
are not significantly different (p = 0.05) from previously reported values
(15) of 5,67 + 1.40 and 4.20 + 1.48 hr following the ingestion of whole and
halved 300-mg sustained-release tablets, respectively.

The mean theophylline elimination half-life values in these seven
subjects following ingestion of these 100-mg sustained-release tablets

510 / Journal of Pharmaceutical Sciences -
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. were 8.60 = 6.64 hr for whole tablets and 6.29 + 2.48 hr for halved tablets.
" These values are not significantly different (p = 0.05) and are comparable
. toliterature values of 3.6-12.8 hr in normal, healthy adults (16). Subject

F had an extremely long half-life of 23 hr (TableIV) following ingestion
of the whole tablets.This is probably not the true half-life, but a value
distorted by continued absorption from the sustained-release dosage
form. The half-life in this subject following the halved tablet was 7.70
hr,

The apparent volume of distribution for theophylline following in-
gestion of whole 100-mg tablets was 0.56 & 0.27 liter/kg. This was not
significantly different (p = 0.05) from 0.46 + 0.08 liter/kg obtained from
the halved 100-mg tablets. Both values were comparable to those reported
in the literature (16). ‘ - -

Total body clearance of theophylline was found to be 0.90 + 0.36 and

. 1.02 + 0.57 m1/min/kg following ingestion of whole and halved 100-mg

sustained-release theophylline tablets, respectively. These clearances
were not significantly different (p = 0.05) from each other or from values-

‘reported in the literature (16). Renal clearance of theophylline has been

shown to be dependent upon the urine flow rate (17). However, the values
found in this study of 0.14 + 0.05 and 0.15 & 0.06 ml/min/kg following
the ingestion of whole and halved. 100-mg tablets, respectively, were not,
significantly different (p = 0.05) from each other or from values previ-
ously reported in the literature (17, 18). . .
The guantities of theophylline and its metabolites, 1-methyluric acid,
3-methylxanthine, and 1,3-dimethyluric acid, recovered in 24-hr urine
following ingestion of ~5-mg/kg dose as whole or halved 100-mg tablets
are shown in Table V. The metabolite recovery values were converted
to theophylline equivalents and reported along with theophylline as total
xanthines. This permitted the calculation of the percentage of the dose
recovered in the urine as unchanged drug and metabolites during the 24
hr period. Mean recoveries of 66.11 + 16,47 and 65.50 + 20.97% following
ingestion of whole and halved tablets, respectively, were not significantly

_different (p = 0.05).

The distribution of the various metabolites following the whole or
halved tablet doses (Table VI) were not significantly different (p = 0.05),
This is not surprising since the other parameters such as AUC, MAT, K,
t1/2, Va, Cl and Clg were not significantly affected by halving the tablets.
However, when compared to other values in the literature, some differ-
ences were observed. In a study where 15 older patients were given sus-
tained-release tablets (19), theophylline recovery was 7.7 + 6.1%, whereas
in the present study 17.89 + 9.979 was found. The recovery of 3-
methylxanthine (19) was 86,2 + 7.8%, while only 14.86 =+ 1.85% was re-
covered in this study. The recoveries of 16.5 & 3.3% and 39.6 + 4.5% for
1-methyluric acid and 1,3-dimethyluric acid, respectively (19), were not
significantly different (p = 0.05) from the present study. o

In the previously reported study (19), middle-aged to elderly patients
were used, whereas the present study used healthy, young subjects, The
older patients wete at steady state and 116 + 36% of the 24-hr dose was
recovered in the urine. The younger subjects only received a single dose
and only 66,11 & 47%of the dose was recovered in the 24-hr urine. These
differences may account for the discrepancies, E Tl

In summary the theophylline elimination parameters such as half-life
(t1/2), elimination rate constant (K.), apparent volume of distribution
(V4), clearanee (Cl), and renal clearance (Clgr) were not significantly

“different from literature values obtained in similar subjects. The me-
. tabolite excretion pattern differed from that previously reported but the

differences in subject age and in the dosage regimen may have accounted

. for these discrepancies. In conclusion, halving the sustained-release

100-mg theophylline tablets to achieve more accurate mg/kg doses should
not affect drug therapy in patients. .
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Abstract O A rapid liquid chromatographic procedure has been vali-
dated for the determination of salicylic acid, salsalate, acetylsalicylsali-
cylic acid, and acetylsalicylic anhydride in aspirin. Samples are dissolved
2 methylene chloride and analyzed directly by adsorption chromatog-
.aphy in a 7-min separation using an isocratic mobile phase. Recoveries
" averaged 99% over a 200-10,000 ppm concentration range with standard.
deviations of <4% for the four compounds of interest. Detection limits
ranged from 5 to 36 ppm. Compared to a recently published reversed-
phase liquid chromatographic procedure for analyzing aspirin, this
method is twice as fast, more sensitive, and avoids the use of hydroxylic
solvents which lead to degradation of aspirin and acetylsalicylic anhy-
dride.

Keyphrases 0 Aspirin—determination of salicylic acid and related
compounds by liquid chromatography 0O Liquid chromatography—
determination of salicylic acid and related compounds in aspirin 0 Sal-
icylic acid—determination in aspirin by liquid chromatography, related
compounds

Several recent papers (1-5) have discussed the possible
immunological response to the presence of low levels of
related compounds in aspirin. Methods, too numerous to
discuss, employing gas chromatography, spectrophotom-
etry, liquid chromatography, etc., have been published
describing the determination of salicylic acid (1), salsalate
(1), acetylsalicylic anhydride (III), and acetylsalicylsali-
eylic acid (IV) in aspirin. Liquid chromatography (LC)
appears to be the most useful approach with respect to
specificity, speed, and sensitivity. Various LC methods
have appeared in the literature employing adsorption,
polar bonded phase, as well as, reversed-phase column

- packings. ‘

After considering the various LC methods, it appeared |

‘that the methods employing adsorption chromatography
.~ are most appropiiate for the determination of related
" compounds in aspirin on a routine basis. Reversed-phase
methods are not desirable because 11T and aspirin are not
stable in the mixed aqueous—organic eluents used in that

. 0022-3549/82/ 0500-0511$01.00/0 )
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form of LC (5). In addition, the selectivity of the re-.
versed-phase system is such that I elutes from the column
immediately following aspirin and a poor detection limit
is found for I because the larger aspirin peak tails into the
peak for I. This difficulty can be avoided by using fluo-
rescence detection (6) to selectively detect I, but this re-
quires the use of dual detectors which increases the cost
and complexity of the L.C system. : o
Several normal-phase L.C systenis have been published
for these analyses. A silica gel support containing per-
chloric acid as a stationary phase for the determination of
I, 111, and IV in aspirin has been used (7). In another study
(8) a polar bonded phase! column has been used for the
separation of II, III, IV, and other compounds. However,

1CYANO.
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Salsalate capsules Research Notes

taining peak salicylate levels after single dose ad-
ministration of salsalate capsules.

a Computer programs available at the Computer Center, North
Dakota State University, Fargo, ND 58105.
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Relative bioavailability and
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Theo-Dur (Key Pharmaceuticals, Miami, FL 33169)
is a sustained-release theophylline tablet which has
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been shown to be completely and reliably ab-
sorbed.!2 Theo-Dur is available as 100-mg, 200-mg,
and 300-mg scored tablets.

The question as to whether or not Theo-Dur tab-
lets can be broken in half is commonly asked since
the tablets are scored and since this flexibility may
provide clinicians with the ability to more closely
titrate theophylline doses. This study was designed
to evaluate the overall bioavailability and pattern of
drug release for the halved tablets.

Methods. 5ix healthy men, aged 24-30 years, who
were within 20% of their ideal body weight, served
as study subjects. All subjects were nonsmokers and
received no medications other than Theo-Dur dur-
irig the study period. Informed consent was obtained
from each subject. Baseline and post-investigation
liver function studies, renal function studies, elec-
trolytes, and complete blood count results were all
within normal limits for each subject.

Theo-Dur 100-mg, 200-mg, and 300-mg tablets
were studied in doses of 600 mg. Subjects received
two 300-mg tablets, three 200-mg tablets, and six
100-mg tablets as whole tablets and as tablets broken
in half on randomly assigned days. The doses were
administered with 240 ml of water.

Aminophylline injection 375 mg was adminis-
tered orally with 60 ml of orange juice followed by
240 ml of water on the first study day and served as
the bioavailability reference.? Subjects fasted from
midnight of the night before each dose until two
hours after the doses were administered. There were
at least three drug-free days between study doses.

Blood samples were drawn from the antecubital
veinat0,;0.25,0.5,1, 2,3,4,6,8,12,16, and 24 hours
following each dose. The exact collection times were
indicated on each sample and were used for final
analysis. Theophylline assays were performed by
high-performance liquid chromatography using the

technique. described by Orcutt.® The variability

produced by repeated analysis of pooled serum
spiked with theophylline was less than 5%. Con-
centrations below 1 mg/liter were not used for
analysis.

The areas under the time-serum concentration
curves (AUC) for 24 hours were calculated using the
trapezoided rule method. The area from the last data
point to infinity was estimated by dividing the last
data point by the elimination rate constant. The
constant used was taken from the elimination curve
for the reference aminophylline solution. The con-
stant from the sustained-release tablets was not used
because of the possibility of continuing absorption
during the elimination phase. The fraction absorbed
(FA) was determined by dividing the AUC for the
600-mg Theo-Dur doses by twice the AUC for the
300-mg theophylline reference. We examined the
rate of absorption by determining the FA per
hour.*

Results. The mean FA for all seven treatments was
1.07 £ 0.03 (SEM). The comparison of the fractions
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absorbed was found to be not significant (F = 1.91
d.f. = 6.30), thus indicating that the bioavailability
of Theo-Dur 100-mg, 200-mg, and 300-mg tablets
both whole and broken in half is equivalent to the
reference aminophylline solution. This supports
previously published bioavailability data. Figure 1
depicts representative mean serum theophylline
curves for whole and halved tablets. The mean
FA/hr curves for 300-mg, 200-mg, and 100-mg
whole versus half tablets (ANOVA-randomized
factorial design) were compared at each sampling
time for the first eight hours of the dosing interval.
There were no significant differences in any curve.
That is, breaking tablets in half had no significant
effect on release characteristics when compared with
whole tablets. ‘

Discussion. Fagerstrom® simulated serum theo-
phylline concentrations using mean absorption
times. In each of two simulations using elimination
half-lives of three hours and seven hours, serum
levels achieved with half tablets were nearly iden-
tical to those achieved with whole tablets. Com-

_parisons made between mean absorption times in-

dicated no statistically significant differences in
bioavailability and absorption kinetics. The data
presented here support these findings. When the FA
per hour for whole and halved tablets were com-
pared, no statistically significant differences in ab-

~ sorption kinetics were found.

Conclusion: Theo-Dur tablets are reliably ab-
sorbed, exhibiting complete relative bioavailability.
Clinicians may, therefore, take advantage of the
flexibility afforded them with scored tablets. Dosage

Figuré 1. Mean serum theophyline levels for six subjects who re-
ceived 200-mg whole or halved tablets (¢ = Theo-Dur whole tablets;
A = Theo-Dur halved tablets).

o 2 4 ‘ i ) 12 " 1" M 0 2 2
Time (hr}

Mean Sarum Theophylline Concentrations {pg/mi}

changes as small as 50 mg may be made without fear
of altering absorption characteristics while main-
taining the convenience of twice daily dosing.
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Mean Dose After Splitting Sertraline Tablets

Sir: Some pharmaceutical companies price all strengths of a
particular medication the same. Medications may also be priced
so that 1 larger tablet is less expensive than 2 tablets equaling
the same dose. Many tablets are scored for breaking or are easy
to cut using commercially available tablet cutters.

The Department of Veterans Affairs Medical Centers
(VAMC:s) and managed care organizations use tablet splitting as
a cost-containment measure. For example, a prescription for
10 mg of simvastatin is filled with 20-mg tablets and a pill
cutter. Lisinopril, citalopram, metoprolol, and sertraline are
medications that are commonly split. If a patient is unable to

_split tablets, then they are not required to do so.

Concern has been raised regarding the accuracy of the deliv-
ered dose of the antidepressant sertraline after splitting the
tablets. Since this is one of the medications routinely split, we
wanted to determine if tablet splitting caused wide fluctuations
in the daily dose.

Method. A class 1 electronic scale (Precisa Balance;
Viscount Intralabs, Inc., Lawrenceville, Ga.) was placed in an
isolated room and was protected on 5 sides from air movement
that would alter the weight of the tablets. Five people volun-
teered for this pilot study. The ages of the people who cut and
broke the tablets ranged from 32 to 77 years (mean = 54 years),
and 3 people had varying degrees of degenerative changes in
their hands (e.g., arthritis). Two of the participants (PR.M.,
1.B.G.) work for the VAMC, 1 works at another hospital, and
the other 2 are volunteers at the VAMC. No one was paid for
splitting the tablets, and all received brief verbal training on use
of the tablet cutter. Each volunteer cut sixteen 100-mg sertraline
tablets (professional samples, lot number 9JPO47E, expires
May 1, 2001, and 9JP169F, expires Dec. 1, 2001) using a pill
cutter (LGS Health Products, South Euclid, Ohio) and quickly
broke 16 scored tablets by hand. The number of tablets was
determined by the number of professional samples available at
that time. Each tablet was weighed and split, and the pieces
were individually weighed. Data were entered in a Microsoft
Excel 97 worksheet. The actual weight of each 100-mg tablet
allowed us to calculate the amount of ‘active drug in each por-
tion of the split tablets due to equal distribution of sertraline
throughout the tablet.

Results. When a pill cutter was used, the amount of sertra-

line in the pieces ranged from 45.3 to 54.9 mg (mean+ SD =

49.70 £ 1.98 mg). Breaking tablets by hand gave a range be-
tween 43.4 and 56.1 mg (mean + SD = 49,74 + 2,58 mg). The

difference between the total weight of the whole tablets and the .

split tablets was calculated, since small tablet fragments would
sometimes be left over after the splitting process. From the 160
tablets split, only 88.6 mg (0.55%) of sertraline was unac-
counted for in the weighing process. More sertraline was lost
using a pill cutter versus breaking tablets by hand: 49.3 versus
39.3 mg, respectively. No tablet pieces were destroyed or unus-
able. : ’

J Clin Psychiatry 62:10, October 2001 #

Discussion. Sertraline has an elimination half-life of 25
to 26 hours.' It is metabolized into the active metabolites

_desmethylsertraline and N-desmethylsertraline, with half-lives

between 66 to 80 hours and 62 to 104 hours, respectively.? The
long half-life of sertraline overlaps the daily doses and acts
to minimize potential fluctuations in blood levels due to any
variation in the delivered dose. In addition, taking the 2 pieces
from 1 tablet on consecutive days would help minimize dosing
inconstancies. )

Tablet splitting is effective for reducing pharmaceutical
costs and has been used successfully in appropriate patients,?
Counseling on how to use a tablet cutter may decrease dosage
variance. Our pilot study illustrates thé mean dose achieved
when 5 people split 100-mg sertraline tablets to obtain a 50-mg
dose.

Sertraline tablets were provided by Pfizer; New York, N.Y.

The authors acknowledge Jodi L. Fortwengler, B.S.Pharm., and
Buck and Evelyn Schuler for their help in splitting tablets.
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Lamotrigine in the Treatment of
Depersonalization Disorder

Sir: It has been proposed that excitatory amino acids such as
glutamate might be relevant to the pathophysiology of deper- .
sonalization." For example, subanesthetic doses of ketamine,
whose effects might be mediated through increased glutamate
release, can induce many of the subjective experiences charac-
teristic of depersonalization.? Furthermore, pretreatment with
lamotrigine, a drug reported to inhibit glutamate release,’ has
been found to attenuate these effects of ketamine,** We report
here on 6 patients with chronic depersonalization disorder in
whom treatment with lamotrigine as an add-on therapy brought
about a significant clinical improvement.

Method. Eleven patients meeting criteria for DSM-IV deper-

“sonalization disorder and diagnosed by means of a semistruc-

tured interview using the Present State Examination (PSE)® were
given lamotrigine as an adjunct to their ongoing medication.
All patients had continuous (as opposed to intermittent) deper-
sonalization ranging from 2 to 15 years and had proved resistant
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ABSTRACT

Objectives: To present a methodology for identifying specific medications where pill-splitting
is clinically appropriate and cost-saving, present data form a commeroial managed care
population on current pill-splitting practices, and estimate additional cost-savings from extended
use of this strategy.

Study Design: Retrospective pharmacy claims analysis.

Methods: Pharmacy claims data from a commercial managed care health plan covering 19,000
lives and national drug data were used to compile a list of frequently prescribed medications.
Excluding medications where packaging, formulation, and potential adverse pharmacological
outcomes prohibited splitting, we performed a cost analysis of medications amenable to splitting.
Results: Eleven medications amenable to pill-splitting were identified based on potential cost-
savings and clinical appropriateness: clonazepam, doxazosin, atorvastatin, pravastatin,
citalopram, sertraline, paroxetine, lisinopril, nefazadone, olanzépine, and sildenafil. For these
medications pill-splitting is currently infrequent, accounting for annual savings of $6,200 (or
$0.03 per member per month), just 2% of the potential $259,500 (or $1.14 per member per
month) that more comprehensive pill-splitting practices could save annually.

" Conclusions: Pill-spliiting can be cost-saving when implemented judiciously using drug- and

patient-specific criteria aimed at clinical safety, but is infrequently used at present.

Key words: cost control; prescriptions, drug; physician’s practice patterns; prescribing practices;

pill/tablet splitting
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INTRODUCTION
In recent years there has been a drastic acceleration in the cost of prescription drugs.

Patients, insurers, and provider networks continue to bear the burden of prescription drug costs

that have increased nearly 60% since 1991 and tripled since 1980.1

To alleviate rising prescription drug costs, physicians and providers have employed
various cost-saving strategies, including the usé of generic medications, selection of more cost-
effective medications, tiered systems of drug co-payments, and formulary restrictions.

Oﬁe cost-saving strategy that may not have yet reached its potential is pill-splitting.
Many prescription drugs are available at increased dosages for the same or similar costs as
smaller dosages. By prescribing half as many higher strength pills and splitting them to achieve
the desired dosage, patients and prescribers can save as much as 50% on the cost of selected
medications. As a cost-saving approach, pill-splitting has great potential. For example, a patient
being treated with lisinopril (Zestril), 10 mg, will have annual medication costs of $340. By

prescribing half the number of 20mg tablets to be split, medication costs will drop to $180
annually, savings of $160 (47 %).2 Similarly, a recent study focusing on splitting psychotropic
medications suggests the potential for annual national savings of $1.4 billion.3

Pill-splitting is‘a well-established medical practice4, not uncommon in prescribing

pediatricS or geriatric d(v)sages.6 However, fears of inaccurate dosing, non-compliance, and
physical inability to split tablets have discouraged physicians and patients from adopting this
practice. | Opponents of pill-splitting have cited unpredictable effects on the stability of the drug,
loss of drug due to powdering, creation of uneven doses, lack of physical strength and dexterity,

poor eyesight, reduced cognitive ability, and lack of instruction as arguments against pill-

splitting.4 However, prior studies suggest that most patients are able to accurately split pills with
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minimal loss of tablet content.4 7 With some notable exceptions, the chemical stability of most

tablet formulations is not meaningfully altered by pﬂl—sphtting.s Concerns also have been
expressed over patient adherence. There is a fear that presctibing higher dosages that require
tablets to be halved will lower adherence: patients may not be willing to take the time to split a
pill before taking it or may be unable to split a pill. Objectively, however, one study found that

splitting tablets had no effect on adherence. It was further suggested that tablet splitting may

increase adherence by reducing the cost barrier to adhe;rence faced by some patients.8
Pill-splitting is safer and easier when drug- and patient-specific criteria have been met.
Medications should not be considered when packaging and pricing structure do not make
splitting cost effective or even possible. Medications where splitting could fesult in adverse
pharmacological outcomes should not be split. This includes medications with enteric coatings,
extended release formulations, medications with a narrow therapeutic window, and medications

with a short half-life to dosing ratio. The use of pill-splitting devices can make splitting tablets
easier for patients and often yields more accurate doses?, while some physical properties of

medications sugh as scoring, shape, and size affect the ease and accuracy of splitting.”

Patients should be instructed by pharmacists on how to accurately split tablets or in the
use a pill-splitting device. In most cases, patients should be comfortable with splitting their own
medication, and they should be free from physical impairments, including poor eyesight, loss of
a limb, tremors, debilitating arthritis, or any other condition that might hinder accurate pill-
splitting. Pill-splitting by pharmacists may still be a viable option for impaired patients in
selected states.4 While consideration of these many factors suggests that pill-splitting can be
undertaken without compromising patient safety, explicit evaluation of this question has not been

undertaken.
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Pill-splitting also has the advantages of making newer and more’expensive medications
available to more people who might not otherwise afford them, allowing physicians to
individualize a patient’s dosage when the medication is not available in the desired dosage, and
offering cost-savings without risking needed services being withheld from patients. Pill splitting
in pediatric patients may have specific advantages regarding dosage, but may also require special
caution.

Though a recent study suggests that pill-splitting may be frequent in long-term care

facilitiesO, little is known about actual patterns of tablet splitting, particularly in ambulatory
settings. This report will describe a methodology for identifying medications amenable to pill-
splitting based on specific criteria and use pharmacy claims data to gauge current pill-splitting

practices and the potential for additional cost savings.

METHODS

We investigated pill-splitting within a commercial managed care population of 19,000
covered lives served by primary care physicians affiliated with the Massachusttes Gerneral
Hospital (MGH). This population consisted of working age beneficiaries receiving employer-
based health insurance in the Boston metropolitan area.

We sought to identify specific medications where pill-splitting is appropriate and cost-
saving in 2:1 splitting ratios, determine current patterns of pill~spﬁtting among MGH physicians,
estimate the potential cost-savings that would result from pill-splitting, and recommend
guidelines for safe pill-splitting prescribing practices.

Pharmacy claims data from 1/1/00 through 8/30/00 were available for managed care

members with MGH primary care providers. We compiled a list of the 265 most frequently

prescribed proprietary and generic medications, both nationally? and within the MGH
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population. To determine medications amenable to splitting, we evaluated each medication
using cost- and pharmacologic-specific criteria. Included were cost-savings per dosage increase
based on the average wholesale price (AWP) and actual costs to the health plan, pharmacokinetic
interactions and therapeutic window, packaging, and formulation. Physical properties such as
scoring and tablet size also were considered, though were not necessarily determining factors.

Preliminary review of the 265 most frequently prescribed medications allowed us to
eliminate 125 medications because pill-splitting was not feasible. Among the most common
reasons were that medications were available in only one dosage, that a non-oral administration
route was used, that a capsule or other non-splittable form was used, and where tablets were
prepackaged. Commonly prescribed medications available in a single dose included
fexofenadine (Allegra), oxéprozin (Daypro), raloxifene (Evista), and tramadol (Ultram).
Common non-oral medications included corticogteroid and beta-agonist inhalers. Capsule
formulations among frequently prescribed drugs include terazosin (Hytrin), fluvastatin (Lescol),
valsartan (Diovan), fluoxetine (Prozac), and omeprazole (Prilosec). Oral contraceptives are the
most common examples of prepackaged medications.

The remaining 140 medications were evaluated on the basis of potential cost-savings on a
per dosage basis. For continued consideration, a medication was required to have cost-savings

through splitting that exceeded 25% and $0.40 per dosage ($0.20 for generic medications) based

on average wholesale price.2 Of these 140 medications, 61 were eliminated because splitting
offered no or minimal cost-savings. Examples of commonly used medications that were
eliminated because of the lack of per dosage cost-savings througil pill-splitting included
buspirone (BuSpar), metformin (Glucophage), famotidine (Pepcid), and cisapride (Propulsid).
Using the 1999 and 2001 American Hospital Formulary Service Drug Information

indices10, the 79 remaining medications were evaluated for potential adverse pharmacological
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effects. Each medication was screened on the basis of toxicity, rate of absorption, elimination
half-life, and therapeutic window. Nine medications with a potential for adverse consequences
from splitting were excluded based on manufacturer warning against pill breakage (e.g.,
nitroglycerin, Nitrostat), non-proportional combination medications (amoxicillin-clavulanic acid,
Augmentin), narrow therapeutic window (e.g., warfarin), or rapid half-life to dosing ratio (e.g.,
tolterodine (Detrol). The latfer criteria refers to mediéatiéns where the elimination half-life is
short enough relative to the dosing frequency to raise potential concerns about flucuations in

serum concentrations should splitting be inaccurate. Once daily sertraline, with a half-life of 25-

26 hours, 10 is an example of a medication with a substantial pharmacokinetic buffer against
inaccurate pill-splitting. Olanzapine was included because splitting is feasible as long as the split
tablet is used within a week of splitting.

Twenty-two additional medications with extended release fonﬁulations were discarded,
as altering these medications’ physical propertiles by splitting could negatively impact their
pharmacokenetics. Examples of extended release formulations included felodipine (Plendil),
extended-release buproprion (Wellbutrin SR), extended-release nifedipine (Procardia XL, Adalat
CC) and isosorbide mononitrate (Imdur).

A detailed cost analysis vof the 48 remaining medications using data form the available
pharmacy claims records allowed us to determine actual cost, current rates of pill-splitting
among MGH physicians, énd potential savings from extended use of this strategy. Eliminating

" those medications with minimal usage in the MGH population, we identified eleven
recommended medications where pill-splitting is clinically appropriate and cost-saving.
Enalapril (Vasotec), nefazadone (Serzone), mirtazapine (Remeron), zafirlukast (Accolate) and
clarithromyein (Biaxin) were examples of medications that could have been cost-saving if they

were used more frequently in our system.
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To calculate current rates of pill-splitting for these medications we used the following
methods: for each daily dose for each medication, we calculated the proportion of prescriptions
where 2 to 1 splitting was implied by the number of pills provided and the days of therapy
supplied by the prescriptioﬁ. For example, for all patients prescribed lisinopril 10 mg per day,
we compared the number achieving this dose via 10 mg tablets (30 tablets provided for 30 days)
with the number achieving this dose via 20 mg tablets split 2 to 1 (15 tablets provided for 30
days).” For each medication we report the aggregate rate of pill-splitting across all possible 2:1
splitting possibilities. During the time frame we investigated no organizational efforts were in
place to promote pill-splitting.

Our cost analysis was based on usage volume and the actual cost of select medications in
a commercial HMO population making use of primary care physicians affiliated with MGH.
Our unit of analysis was the prescribed daily dose (mg/day) for each of the selected medications,
while our outcome measures were the cost-savings realized from halving higher-strength tablets
to achieve the desired dosage. To estimate current costs and potential savings we extracted the
total number of days of therapy prescribed for each medication at each dosage for all patients as
well as the total number of days of therapy for each medication if higher-strength pills were split
to achieve the desired dosage. We annualized our 8 months of data to represent expected
utilization and costs for a full-year. An annualized cost analysis indicated those medications
where sizable current or future coét savings could be expected from pill-splitting.

Observed and potential cost-savings were calculated using the following equations:

Observed annual savings = (savings per day of therapy) x
(# of observed annual days of therapy achieved from pill-splitting)

Potential annual savings = (savings per day of therapy) x (total annual days of therapy)
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RESULTS

Top Drugs for Splitting

We identified 11 medications where pill-splitting is clinically appropriate and where
significant cost-savings could result (see Table 1). Among these medications there is a
preponderance of medications used for psychiatric disorders: clonazepam, citalopram (Celexa),
paroxetine (Paxil), nefazadone (Serzone), and sertraline (Zoloft), olanzapine (Zyprexa). Also
common were medications for lipid lowering: atorvastatin (Lipitor) and pravastatin (Pravachol)
and for hypertension: doxazosin (Cardura) and lisinopril (Zestril). In addition, sildenafil
(Viagra), a drug for erectile dysfunction was included.

Of the eleven medications, seven (70%) are scored: clonazepam, doxazosin (Cardura),
citélopram (Celexa) paroxetine (Paxil), nefazadone (Serzone), lisinopril (Zestril), and sertraline
(Zoloft). The potential average cost-savings from splitting are 36%. Cost savings range from
18% fqr lisinopril (2.5 mg dose) to 50% for doxazosin (1 mg), nefazadone (100 mg), and
sildenafil (25 and 50 mg). Seventy-five percent (18 of 24) of the possible prescribed daily

dosages for these medications will yield cost savings of at least 40% per pill.

Pill-splitting is Currently Infrequent

While pill-splitting was employed for a sizable number éf HMO members, this practice is
relatively infrequent. Splitting was most frequent for sertraline at a dose of 50mg per day, where
75 (12%) prescriptions were made from 100mg tablets to be taken one-half per day compared to
616 (88%) receiving one 50 mg tablet once per day. Other medications where splitting currently
occurs are citalopram '(8%), doxazosin (4%), and pafoxetine (2%). Pill-splitting was either

negligible or not observed for the other selected medications.
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Current and Potential Cost Savings

Among the selected 11 medications, we calculated that current pill-splitting pfaétices
save $6,200 on an annualized basis, an equivalent of only $0.03 per member per month. The
largest contributor was citalopram ($2,400). Current cost savings, however, represent only 2.4%
of the potential savings that could result from pill-splitting among these 11 medications. Full use
of tablet splitting for these drugs would generate $259,500 in savings annually (or $1.14 per
member per month). The largest potential contributors to cost savings are atorvastatin
($107,200), lisinopril ($42,100), paroxetine ($26,400), citalopram ($25,700), sertraline
($23,200), and pravastatin ($15,300). While these cost savings are not tremendous, substantial
saving could be achieved without necessarily compromising quality of care. Because not all
patients should be considered for pill-splitting, achievable savings will be less than these

projections, although this report does offer a useful gauge of cost-savings using this strategy.

DISCUSSION

Based on specific criteria focused on safety and frequency, we have identified eleven
niedications in which extended use of pill—splitting could be cost-saving for a commercial HMO
plan. Of these, there is a preponderance of medications us‘ed to treat psychiatric disorders,
hypertension, and hyperlipidemia. The selected medications share relatively wide therapeutic
windows, long half-life-to-dosing ratios, and substantial potential for cost-savings. Pill-splitting
is currently infrequent among MGH physicians, accounting for only $6,200 in savings annually,
just 2.4% of the potential $259,500 that could be saved from extended use of this cost-reduction
strategy for the selected medications. This represents overall savings of 36% off the costs of

these selected medications.
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A recent lawsuit alleging that a mandatory pill-splitting program adopted by one of the

nation’s largest health maintenance organizations jeopardized patient safetyl] highlights an

important point about appropriate pill-splitting: though it can save money, pill-splitting should

only be considered in the context of specific patient-physician assessment and discussion.

Review of these legal issues suggests that physicians can reduce the liability risks associated

with pill-splitting by judiciously limiting pill-splitting to those medications and patients for

whom it is medically appropriate and by engaging in a candid discussion of the requirements,

costs, and benefits of a pill-splitting regimen.

Pill-splitting can be expected to be relatively safe when drug- and patient-specific criteria

have been met. In addition to appropriate dialog between the physician and the patient, the

following medication characteristics should be considered in selecting medications for splitting:

Wide therapeutic windows insure a buffer against potential fluctuations in dosing that could
oceur because of inaccurate tablet splitting. This includes medications with a relatively large
ratio of drug concentrations producing significant undesired effects to those producing desired
effects.

Fluctuations from mis-dosing also can be minimized by medications that have a long half-life
relative to the frequency of dosing because steady-state drug levels are less sensitive to
potential variation in individual doses.

Drugs that have enteric coatings or that are formulated as extended release should not be split.
Drugs that are prepackaged, such as oral contraceptives, should not be split.

Medications that do not have a pricing structure that makes splitting cost effective should not
be considered for splitting.

Physical properties of medications affect the ease and accuracy of splitting. For example,

tablets that are deeply scored or scored on both sides are easier to split than unscored tablets.’
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Our list of medications incorporated these characteristics, as well as several others that
were specific to our setting, including frequency of prescribing and pricing considerations.
While other systemns may derive somewhat different lists of medications, the foundation for these
decisions should always begin with drug characteristics.

Patient specific characteristics also are also vital to consider in tablet splitting. Patients
should be willing and able to be instﬁlcted by pharmacists on how to accurately split tablets or in
the use a pill-splitting device and they should be comfortable with splitting their own medication.
Additionally, patients should have no physical or cognitive impairments that could impede
accurate pill-splitting or reliable dosing once pills are split. Conditions of possible import might
include poor eyesight, loss of a limb, tremors, debilitating arthritis,. dementia, and active
psychosis. While some states prohibit phalmacists from splitting tablets?, pill-splitting may still
be a viable option for some impaired patients iﬁ selected states. For example, regulations
controlling pharmacists do not include such a prohibition in Massachusetts, California, Oregon
and New York, among other states. Even where legal, however, lack of reimbursement to
pharmacies for pill-splitting may constrain the willingness of pharrmacists‘ to perform splitting.

The beneficiary of the cost-savings generated by tablet splitting will vary depending on
the system of reimbursement. Self-pay patients or patients with capped pharmacy benefits will
reduce their out-of-pocket expenses by sblitting their pills. In other instances physicians or
health insurance plans will realize the cost-savings, as was the case with the population that we
analyzed. Where patients would not otherwise benefit, it would be ideal if patients could be
offered an incentive to use split dosages (e.g., a reduction in their co-payment).

Out of convenience we have used data from a commercial health plan, although data

from other types of plans could augment our analysis. For example, information on a Medicare
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population would be very appropriate given that elderly patients have greater medication use and

experience greater out-of-pocket costs that could be diminished through pill-splitting.

Limitations
Several limitations of our review and analysis should be kept in mind. Our results, from
a large academic medical Qenter and its physicians, may not reflect current practices and
potential cost-savings in other practice settings. We focused only on medications that are
ﬁreferred in oﬁr managed care plan. This excluded several drugs where significant savings also
could be realized in other settings (i.e. lisinopril as Prinivil was included bw& not Zestril). We
focused only on 2:1 splitting ratios, although savings may be significant with other dosing ratios.
For example, prescribing 75 mg sertraline from splitting three 50 mg tablets over two days rather
than three 25 mg tablets in one day. We recognize that the potential cost-savings as reported
- here may not be fully achievable, as pill-splitting will not be appropriate for every patient. A
number of factors may cause actual savings to fall below those potentially achievable, including
patient’s unwillingness to accept split-dosing prescriptions, patient inability to split pills (either
through self-splitting or through a pharmacist), and lack of familiarity by prescribers. Although
we lack information needed to estimate the proportion of patients that fall into these categories,
this proportion is likely smaller within a employed population compared to other populations.
While many factors suggest that more widespread pill-splitting practices could be adopted
without compromising patient safety, it was beyond the scope of this study to evaluate the safety
of pill-splitting in our population either currently or for our projections of increased splitting. A
long-term consideration may be that consistent and widespread adoption of tablet splitting might

result in pharmaceutical pricing strategies that eventually eliminate the advantages of splitting.
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More likely, however, is that some segments of the market for pharmaceticals (e.g., managed

care or self-pay) may adopt pill-splitting to a greater extent than others.

Implications

Owur analysis has indicated that significant cost-savings are possible through tablet-
splitting for a set of medications selected using explicit criteria. We recommend that physicians
talk with patjents, review their medications, work with them to assess whether pill-splitting is a
viable option, and to use this strategy when it can be carried out safely. The cost savings from
this under-used practice are significant and, if implemented judiciously, they present an

opportunity to reduce health care costs without compromising quality.
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finds. But pharmacists in the
nation’s more prevalent types of
healthcare facilities, such as com-
munity and county hospitals,
have been slower to advance into
ambulatory clinical positions.
Results from the 2004 Ameri-
can Society of Health-System
Pharmacists (ASHP) Survey of
Ambulatory Care Pharmacy Prac-  just keeping up with your tradi-
tice in Health Systems, show that  tional workload.”
233 of responding organizations ¢£psee Ambulatory Care, page 21

fniza

‘Touro University—California in
Vallejo, who led the ASHP
research effort.

“If you're in a state or organiza-
tion where your pharmacists are
really stretched,” said Dr. Knapp,
“it’s very difficult to take on new
activities or expand into new
areas when you're having trouble

litting: Half
Solution to Drug Costs

Saving millions, but at a cost to patient care?

NEwW ORLEANS—Splitting simvastatin tablets saved $1.26 million in
1999 at a Florida Department of Veterans Affairs (VA) network, with
no loss in adherence or clinical outcomes, according to a retrospective
analysis presented at the 2004 American Heart Association Scientific
: Sessions. Full implementation of the
simvastatin-splitting initiative across
the VA system nationwide avoided
costs of $46.5 million in 2003, said
lead researcher David Parra, PharmD,
Clinical Pharmacist, VA Medical

Center, West Palm Beach, Fla.
“[While] exploring ways to accom-
modate costs ... a number of VA
hospitals had the same idea,” said Dr.
, Parra. Simvastatin (Zocor, Merck)
was chosen in part because prior research showed that statins could be
administered in higher doses every second day and remain as effective
as lower daily doses. “Simvastatin also has a very favorable dose-
response profile and a good toxicity profile,” he added. “If a patient

splits a tablet 45/55 instead of 50/50, it won't matter.”

::},’ see Tablet Splitting, page 16
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W‘eigh‘t Uniformity 4of S'plit Tahlets
Required by a VeteransAﬁairs Policy

JAMES E, F‘OLLI, PhD; SHARON KIM, BA; and BRIAN R, MIARTIN, PharmD

ABSTRACT ' | n recent years, the U.S. Department of Veterans Affairs (VA)

OBJECTIVE: To split several tablet products relevant to the Veterans Affairs (VA) has been faced with escalating ‘pharmacy costs. These
Maryland Healthcare System and assess whether the resulting half tablets increased costs are the result of increased enrollment, an
provide equal doses. aging patient population that requires more prescription medi-

cines, and increased acquisition costs of prescription medicines,
The VA has turned to tablet-splitting programs as one approach

E METHODS: From a VA list of products that are required to be split, 7 products
3 were evaluated, along with 5 other commonly split tablet products. A tralned

5+armacy student split tablets using a tablet splitter provided by the VA, Half to contain costs. Several pharmacoeconomic studies have indi-
E fablets were assessed for welight uniformity. cated that splitting certain tablets can produce significant cost
’ savings."* : *

RESULTS: Of the 12 products subjected to splitting, 8 products (atorvastatin,
citalopram, furosermlds, glipizide, metoprolol, paroxetine, sertraline, and wartfarin)

A tablet-splitting program was implemented 2 years ago at the

ylelded half tablets that passed the welght-uniformity test. The 4 fatling prod- VA Maryland Health Care System, which is part of the Veterans
ucts were lisinopril, lovastatin, rofecoxib, and simvastatin, Unusual tablet shape Integrated Service Network 5 (VISN 5) region. VISN 5 provides
and high tablet hardness predisposed products to falling the weight-uniformity care for veterans in Maryland; Washington, D.C; eastern West

test. The 4 falling products resulted In half tablets that were generally within T SR .
20% of thelr target weight range, suggesting that splitting these speclfic prod- Virg  Northern Virginia; and south central Pennsylvama.

uets would not result In adverse therapeutic effects due to dose variation creat- Candidate drugs were considered for this tablet-splitting
‘d by tablet-splitting. ' initiative if they had a relatively high cost, tablet splitting was

: not considered to be detrimental to drug release, and the
CONCLUSION: Spilt-tablet results were relatively favorable and generally support tablets were v split with a standard tablet-s “'[. devi
a VA practice 1o split specific tablets. Public quality standards for half tablets, § were easily sp putling device.

including their content uniformity, are needed to better delineate the pollcies for VISN 5 now mandates tablet splitting of 8 tablet products for
F acceptable tablet splitting. : outpatients: atorvastatin, citalopram, lovastatin, paroxetine,

rofecoxdb, sertraline, sildenafil, and simvastatin. New prescrip-
tions for these products are filled with a tablet that contains
L twice the prescribed dose, and patients are instructed to take
J Managed Care Pharm. 2003;9(5):401-07 - 1 half tablet. A standard tablet-splitting device is also dis-
pensed with the prescriptions. A patient may opt out of the
tablet-splitting program if the splitting of tablets proves to be
difficult. Also, several other tablets are frequently split, due to
- ' cost and therapeutic reasons, Between May 2001 and April
" v 2002, the tablet-splitting initiative directly saved the VA
Maryland Healthcare System about $560,000; approximately
41,000 patients received pharmacy services from the health

. care system during this time,
Equal splitting is presumably necessary for weight unifor-
mity from half tablet to half tablet. We previously found that
1 ‘ e | - several commonly split tablets, when split by a razor blade or
by hand, usually did not produce evenly split tablet halves.®
“We observed that no visible tablet features {e.g., tablet scoring)
PharmD degrée candidate at thé University of Maryland School of Pharm ey, predisposed a product’ half tablets from passing or failing the
Baltimore; BRIAN R. MARTIN, PharmD, is a clinical pharmacy specialist,’ " | uniformity test. Rosenberg et al. found tablet splitting to yield

Veterans Affairs Maryland Healthcare ‘ .

‘ KEYWORDS: Tablet spiitting, Weight uniformity, Tablet-welght uniformity, Veterans
3 Affairs )
B

wr—y

and SHARON KIM, BA, is &

stem, Baltimore. half tablets that generally did not meet an expectation for dose

AUTHOR CORRESPONDENC. i PhD. Assoctate Professor uniformity They determined the weights and weight unifor-
University of Maryland School of Pharmacy, 20 North Pine St., Baltimore, MD mity of tablet halves dispensed by pharmacists, Rosenberg
21201, Tel: (410) 706-8292; Fax: (410) 706-0346; .. . - o et al. found that only 7 of the 22 dispensed prescriptions met

an expectation of accurate tablet halves (defined as less than
15% error) with acceptable weight uniformity (ie., less than
6% relative standard deviation).

E-mail: jpolli@rx.umaryland edu
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Weight Uniformity of Split Tablets Required by a Veterans Affairs Policy

» Photograph of Tablet Splitter

From these recent studies, we hypothesized that tablet split-
ting following practices of the VA Maryland Health Care System
would result in half tablets that generally fail to provide accept-
able dose uniformity. Specifically, the objective of our study was
to split several tablet products relevant to the VA Maryland
Healthcare System and assess whether the resulting half tablets
provided equal weights. Seven of the 8 mandatory split products
in the VISN 5 region (all but sildenafil) were evaluated, along
with furosemide, glipizide, lisinopril, metoprolol, and warfarin,
which are commonly split at the VA Maryland Healthcare
Systern. Although not mandatory, splitting of these latter 5 prod-

ucts is permissible, at the discretion of the prescriber. Splitting

. tablets allows for more precise dosage adjustment and greater
patient convenience, for example, by eliminating the need for
2 separate prescriptions to achieve a desired dose. For instance,
a patient prescribed lisinopril 30 mg daily can take a 20 mg and
a 10 mg tablet, which would require 2 copayments since a 30 mg
tablet is not commercially available. Alternatively, the patient
could be prescribed one and one-half 20 mg tablets daily, which
requires only 1 prescription and only 1 copayment.

Methods

The following products were donated by either the VA Maryland
Healthcare System or the University of Maryland School of
Pharmacy: atorvastatin 40 mg (Lipitor, Pfizer, Lot #053X0V),
citalopram 40 mg (Celexa, Forest, Lot #M0114M), furosemide
40 mg (Geneva, Lot #114028), glipizide 10 mg (Geneva, Lot

#126255), lisinopril 40mg (Prinivil, Merck, Lot #1.4686; generic

lisinopril was not available at the time of this study but is now
purchased by the VA), lovastatin 40 mg (Mevacor, Merck, Lot

#1.1143; generic lovastatin was not available at the time of this

study but is now purchased by the VA), metoprolol tartrate 50 mg

(Caraco, Lot #1333A), paroxetine (Paxil, GlaxoSmithKline, Lot

#400019B13), rofecoxib 25 mg (Vioxx, Merck, Lot #L.3103), ser-

traline 100 mg (Zoloft, Pfizer, Lot #9JPO18A), simvastatin 20 mg

(Zocor, Merck, Lot #1.1016), and warfarin 5 mg (Coumadin,

DuPont Pharmaceuticals, Lot #SP094A).

The previcusly described tablet-splitting method and
acceptance criteria were followed,® with the exception that a
tablet splitter (ACE-LIFE Pill Splitter model PS12E; Health
Enterprises Inc., North Attleboro, MA) was used. This tablet.
splitter consists of upper and lower platforms, which are con-
nected by a hinge. The lower platform provides for the place-
ment of the tablet within a V-shaped region. A razor blade is -
centered on the upper platform. A tablet is split by pressing the
upper platform onto the lower platform (Figure 1). This model
of tablet splitter is distributed to VA patients who are instructed
to split tablets. For this study, one trained, supervised phaimacy
student (tester) performed all tablet splittifig in a controlled lab-
oratory environment. This study design did not employ patients;
rather, it employed a trained tester to split tablets, since individ-
ual patients are known to vary in their ability to split tablets. In
evaluating the hypothesis that tablet splitting would result in half
tablets that generally fail to provide acceptable dose umfomuty,
our methodology represents a best-case approach.

Each tablet was carefully placed in the designed split area of
the splitter; in all cases, the aim was to obtain evenly split tablet
halves. The tester split Zestril 40 mg tablets to affirm the abili-
ty of the tester to obtain the favorable tablet-splitting results
reported previously (i.e., weight uniformity that passes the
acceptance criteria).® If a tablet was scored, the tablet was situ-
ated in the splitter such that the blade would cut within the
score groove. However, for warfarin and furosemide, splits were
also performed when the tablet was randomly placed in thé
splitter (i.e., random orientation of the tablet score relative to
the blade). Also, because of its trapezoid shape, lisinopril
(Prinivil) could be placed into the splitter with 2 different ori-
entations; both orientations were evaluated.

The previously applied criteria were followed in assessing
whether the resulting half tablets split uniformly® The criteria were
adapted from the U.S, Pharmacopeia’s (USP) <905> “Uniformity of
Dosage Units” test for whole tablets.® Briefly, the test entailed sub-
jecting 30 tablets of each product to the following:

* 30 tablets were weighed. The mean weight per tablet was calcu-
lated. The acceptable 85% to 115% range for a perfectly split
tablet was determiined from this mean weight. All weight meas-
ures employed a Mettler AE 100 analytical balance (Mettler
Toledo, Inc., Columbus, OH).

e 10 of the 30 tablets were individually weighed. Each Lablet was
split, resulting in 20 half tablets. Each half tablet was weighed.

+ From the 20 half tablets, the number of tablet halves outside

- the 85% to 115% range was counted. The number outside the
75% to 125% range was also counted The relative standard
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Performance of Tablets That Split Successfully

Percent
Outliers
Beyond
85%115% Percent
(and Beyond | Percent | Dose Loss Scored | Flat | Tablet
Product 75%125%) | RSD (S Max) Obsetvations (Y/N) |(Y/N) | Shape
Celexa 40 mg 00 6.1 0.2 (0.4) | Dramatic score; appears to [acilitate accurate splitting : Yes | No | Oval
Coumadin 5 mg (orientation 1) 00 33 |0.00(0.18) | Tablet situated such that blade would split tablet along the score Yes | No | Round
Coumadin 5 mg (orientation 2) 00 6.2 0.5(1.4) | Tablet situated such that score was randomly oriented relative to blade Yes | No | Round
Furosemide 40 mg (orientation 1) 00 39 0.8 (1.7) | Tablet situated such that blade would split tablet along the score Yes | Yes | Round
Furosemide 40 mg (orientation 2) o 7.8 1.3°(7.3) | Tablet situated such that score was randomly oriented relative to blade Yes | Yes | Round
tlipizide 10 mg 00 6.1 |0.08 (0.95) | Tablet situated such that blade would split tablet along the score Yes | No [ Round
Lipitor 40 mg 0(0) 5.5 0.1(0.4) | Tablet situated such that blade would split tablet where a score No | No | Oval
would be; difficult to position in the splitter
Metoprolol 50 mg 00 5.4 0.1(04) | Tablet situated such that blade would split tablet along the score but Yes | No |Oblong
’ ) i the most difficult to position in the splitter since the tablet is oblong
Paxil 40 mg - 00 35 | 0.56 (1.00) | Tablet situated such that blade would split tablet where a score would be No | No | Oval
Zoloft 100 mg 00 33 0.1(0.3) | Tablet situated such that blade would split tablet along the score Yes | No |Oblong

deviation (RSD) of the half-tablet weights was calculated. If, at
most, 1 half tablet was outside the 85% to 115% range, but
within the 75% to 125% range, and if the RSD was £10.0%,
the half tablets passed this uniformity test.

1f 2 half tablets were outside the 85% to 115% range (but with-
in 75% to 125% range) or if RSD >10.0%, the additional 20
tablets were split. To pass, none of the additional 40 half tablets
could be outside the 85% tb 115% range, and the RSD for all
60 half tablets needed to be £10.0%.

If 3 or more of the 20 half tablets were outside the 85% to 15%
range, the half tablets failed this uniform test. Also, if any half
tablets were outside the 75% to 125% range, the half tablets
failed this uniformity test.

Hence, like the USP “Uniformity of Dosage Units” test for
whole tablets, half tablets could fail because of too many half
tablets outside the 85% to 115% range, too many half tablets out-
side the 75% to 125% range, or too high an RSD. However, the
criteria applied here are more liberal than the USP test for whole
tablets, since the USP test allows an RSD of a maximum 6%. Also,

half-tablet weight, rather than chemical assay of actual drug, was’

evaluated. These 2 aspects facilitate tablet halves to pass the uni-
formity test. The percent-dose loss due to the splitting process
was also monitored. The percent-dose loss was the relative dif-
ference between the weight of the original tablet and the com-
bined weight of its 2 half tablets.

B8 Results

razor-blade-split products provided half tablets that failed.®
Tables 1 and 2 list the products that passed and failed, respec-
tively. Using a tablet splitter in this study, all & scored tablets
passed, while most unscored tablets failed (4 of 6 failed). This
tendency conflicts with a previous observation that no visible
tablet fearures (e.g,, tablet scoring, tablet shape) predisposed a
products half tablets from passing or failing the uniformity test.®
Among the 3 products included in both our previous and the
present study, paroxetine and sertraline each passed in both stud-
ies, while atorvastatin failed previously but passed here.

‘Warfarin and furosemide passed, regardless of how the tablet
score was oriented relative to the splitter's blade (Table 1). For
each of these products, results from the random orientation were
slightly less desirable than the results from the nonrandom ori-
entation. Lisinopril failed, regardless of how the tablet score was
oriented relative to the splitter’s blade (Table 2).

Rofecoxib and simvastatin (Table 2) failed the uniformity test
for eyery reason: too many half tablets outside the 85% to 115%
range, too many hall tablets outside the 75% to 125% range, and
too high an RSD. Lovastatin and lisinopril in one orientation
(i.e., the orientation that provided a more stable fit of the Prinivil
tablet within the tablet splitter) failed for 2 of these 3 reasons.
Lisinopril in the other orlentation (ie., the orientation that
provided a poor fit of the tablet within the tablet splitter) [ailed
for all 3 reasons.

it Discussion

Of the 12 products subjected to sphttmg, 8 products (67%)
yielded half tablets that passed the weight uniformity test. These
results generally contrast with previous results where 8 of 11

‘ www.amcp.org Vol. 9, No. 5 September/October 2003 JMCP  Journal of Managed Care Pharmacy 403

Favorable Tahlet-Split Results

" The objective of this report was to split several tablet products

relevant to the VA Maryland Healthcare System and assess
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¥ Performance of Tablets That Did Not Split Successfully

Percent .
Outliers
Beyond g
85%-115% Percent .
(and Beyond | Percent | Dose Loss . Scored Flat
Product 75%125%) |° RSD (€ Max) " ‘Observations (Y/N) /Ny Tablet Shape
Mevacor 40 mg 15(0) 10.4 0932 Failed by a small margin No Yes® Octagon; thick
Prinivil 40 mg 20(0) 13.4 1.5(7.2) This orientation provided a good fit of the tablet | . No Yes Trapezold (but not a square);
(orientation 1) within the tablet splitter ' top of the tablet was
: inserted toward the blade
. ) of the tablet splitter
Prinivil 40 mg 40 (10) 15.8 0.6 (1.0) This orientation provided a poor fit of No Yes Trapezoid (but not a square);
(orientation 2) o the tablet within the tablet splitter bottom corner of the tablet
: was inserted toward the blade
. of the tablet splitter
Vioxx 25 mg 50 (20) 211 1.9 (6.2) Thick and hard tablet; most difficult to split since No | No Round; the tablet is almpst,
the blade is able to move tablet during splitting i spherical, due to its small
tabler diameter, round shape,
B : and convex (nonflat) surface
Zocor 20 mg 20 (10) 15.0 | 0.00(1.30) Difficult to position the tabler in the splitier No No Shield-like; the tablet’s sharpest
SRR ' ‘ point was inserted toward the
blade of the tablet splitter

whether the resulting half tablets provided equal doses. Our find-
ings here are surprisingly favorable. Using the same criteria
applied here, our previous observations from razor-blade split-
ting showed that a majority of tablets did not split evenly and vis-
ible tablet features did not predict a products half tablets from
passing or failing the uniformity test.* Using similar criteria,
Rosenberg et al. also observed tablet splitting that resulted in half
tablets that generally did not exhibit half-tablet uniformity”

Hence, our expectations for this study were low. However, the
results are relatively favorable and generally support the manda-
tory tablet-split policy "of the VISN 5 region. Of the
12 products subjected to splitting, 8 products yielded half tablets
that passed the weight-uniformity test. For these 8 products,
including warfarin, it would appear that motivated and capable
patients, under the direction of a pharmacist, would not experi-
ence any adverse therapeutic effects due to dose variation from
tablet splitting. This conclusion is based on the half tablets of
these 8 products exhibiting weight uniformity to whole tablets.

One possible explanation for the differences between this
study, where a majority of tablets passed, 'and our. previous
results, where a majority of tablets failed, is that the use of a
specific model of tablet splitter provided better tablet splitting.
However, Sedrati et al. identified several tablet products that,
when split using a tablet splitter, resulted in half tablets with
doses outside a 85% to 115% range of the target half-tablet dose.®
Similarly, Hom et al. found several products used in pediatric
patients to not split equally'® Another possibility is that the VA
was selective in identifying tablet products for splitting (i.e., pref-
erentially selected tablets that split evenly). The VA has prewous—
ly indicated that sertraline tablets split accurately'” .-

Possible Role of Tablet Shape and Hardness

in Less-Favorable Tablet-Split Results :
The 4 products that failed the weight-uniformity standard were
lovastatin, lisinopril, rofecoxib, and simvastatin. In contrast to
our previous observations that scoring, or any other visible
characteristic, could not predict uniformity test results,’ a tablet
score here tended to explain whether a tablet passed or failed
the uniformity test. However, we suspect that shape and tablet
hardness, and not scoring, were perhaps the true determinants
of acceptable uniformity. Relative to the products that split
evenly (Table 1), 3 of the 4 failed products (Table 2) have
unusual shapes. Lisinopril (Prinivil) is trapezoidal in shape,

-with no central axis that could provide an even split.

Additionally, lisinopril, in either orientation, did not sit well
within the tablet splitter; the.tablet did not match the angle of
the tablet splitter and rocked as the blade cut through the
tablet, particularly for the second orientation (Table 2). -
Simvastatin’s positioning within the splitter was unstable
because of the tablet’s shield shape. In contrast to the unusual
shapes of lisinopril and simvastatin, the roundness of glipizide
facilitated its favorable positioning within the tablet splitter.
The hardness and spherical shape of rofecoxib resulted in
difficult, unreliable splitting. (Tablet hardness was assessed by
the tester's perception of the force required to split the tablets;
rofecoxib tablets were deemed the hardest tablets.) Rofecoxib's
extremne hardness required that the tablet-splitter’s blade be
firmly pressed into the tablet. Subsequently, this great [orce
caused the tablet to uncontrollably rock as the tablet was cut,
Rofecoxib also lost the most tablet residue (ie., “crumbs”),
because. of the need to press hard on the tablet splitter.
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[ ovastatin did not exhibit any apparent shape or hardness dif-
ficulties, but it marginally failed. Lovastatin is a relatively thick
(ablet for its small size.

Interestingly, all 4 products from Merck failed, and all non-
Merck products passed. These Merck products—lisinopril,
lovastatin, rofecoxib, and simvastatin—do not appear to share
any one COIMINON physical characteristic, except that each has
an unusual shape to some extent.

Lovstatin and Lisinopril: Clinical Considerations

For lovastatin, 15% of the half tablets exhibited weights greater
than +15% of target. For one orientation of lisinopril within the
tablet splitter (ie., orientation 1, where the top of this trape-
zoidal-shaped tablet was placed toward the splitter’s blade),
20% of the half tablets exhibited weights greater than £15% of
target. The percent RSD for lovastatin and lisinopril half-tablet
weights was just over 10%. A similar degree of failure was pre-
viously observed with several other products.® Cohen has indi-
cated that this degree in half-tabler weight variability is accept-
able since therapeutic outcomes would likely be unchanged.’

Given the wide therapeutic index of lovastatin" and lisino-
pril,"* it would appear that splitting these 2 products is accept-
able. Gee at al. found that spliting HMG Co-A reductase
inhibitors such as lovastatin had no negative effect on lipid pan-
els or liver enzyme tests.”” Laboratory lipid and liver enzyme
tests were conducted before and after 512 patients were
enrolled in an HMG Co-A reductase inhibitor tablet-splitting
program. Among the patients, 85% of the patients were treated
with simvastatin, 15% were taking lovastatin, and 1 patient was
administered atorvastatin. Patients Wwere maintained on the
same HMG Co-A reductase inhibitor and dose before and after
" implementation of the program. Laboratory Tesults comparing
whole- and half-tablet performance from all 512 patients indi-
cated that there was no change in total cholesterol and triglyc-
erides. Staristically, low-density lipoprotein (LDL) and high-
density lipoprotein (HDL) changed favorably, and liver
enzymes AST and ALT each increased, although these changes
were apparently not clinically significant. These results suggest
that a split-tablet program had no effect of HMG (e.g., lovas-
tatin) clinical outcomes.

‘Rindone found that splitting lisinopril did not change control
of stable hypertension.'* Rindone randomized 28 patients with
hypertension, who were on stable doses of lisinopril, into a
crossover clinical trial. Patient blood pressures were measured
when they were taking whole tablets and split tablets. No statisti-
cally significant differences in systalic or diastolic blood pressures
were observed between whole-tablet and split-tablet groups.

Simvastatin: Clinical Considerations

telative to lovastatin and lisinopril, tablet-splitting results for -

simvastatin were less satisfactory (Table 2). Twenty percent of
* the half tablets fell outside the +15% target weight range, with

half of those half tablets [alling outside the x25% target weight
range: However, 3 studies have assessed the clinical perform-
ance of split simvastatin tablets and found favorable results.
Using retrospective chart review, Duncan et al, evaluated the
effect of splitting simvastatin on patient LDL cholesterol and
total cholesterol.” Patients were taking simvastatin whole
iablets and obtained regular lipid management and cholesterol

" measurements. Patients were converted to split tablets and

maintained the same milligram-per-clay dose. There was no sta-
listically significant increase in either LDL or total cholesterol
after conversion to split tablets; in fact, each laboratory value
decreased. Duncan et al. conclude that half-tablet dosing of
simvastatin was as effective as whole-tablet dosing, They also
found similar findings for atorvastatin. ‘

In a similar study, Rindone and Arriola converted hyperlipi-
demic patients from fluvastatin to simvastatin, where patients
were instructed to use a tablet splitter to split simvastatin tablets
in half.® In the 56 patients who completed the study, total cho-
lesterol, triglycerides, and high-density lipoprotein were
unchanged, with LDL statistically decreasing. Rindone and Arriola
indicate that this substantial cost-savings approach, which, in
part, relied on splitting simvastatin tablets, exhibited lipid control
in the majority of patients. Most recently, Gee et al. measured lab-
oratory lipids and liver enzyme levels in 512 patients who were
enrolled in a HMG Co-A reductase inhibitor ‘tablet-splitting pro-
gram, where 85%of the parients were treated with simvastatin, as
described above.” These 3 studies, along with the present split-
tablet results and wide therapeutic index of simnvastatin,” support
the mandatory tablet-split policy for simvastatin.

Rofecoxib and Sildenafil: Clinical Considerations

Rofecoxib tablets provided the least desirable half tablets. Fifty
percent of the half tablets fell outside the =15% target weight
range, 40% of those half tablets fell outside the x25% target
weight range. Since refocoxib has a high therapeutic index,™" we
anticipate that these rofecoxib dose variations will not result in
adverse clinical outcomes. The effective daily dose of rofecoxib
ranges from 12,5 mg to 50 mg, but.the drug is not particularly
sensitive to dose. Further, when healthy volunteers were admin-

-~ istered up to 5 times the maximum recommended dose for a

period of 14 days, no serious toxicities . were observed™; hence,
dose variations [rom rofecoxib half tablets do not present a toxi-

city problem.

While sildenafil tablets were not split here and are on the
VISN 5 mandatory split list, a clinical study supporting VA pol-
icy by Orrico et al. found that the dose of sildenafil citrate could
be titrated to the lowest effective dose while incorporating
tablet splitting as a method to reduce drug cost.” In 96 patients,
58% responded to 50 mg (half tablet) of the drug,

Further Managed Care Considerations
To date, the mandatory tablet-splitting program continues to
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offer a substantial costs savings to the VA, both ona local and a
hational level. Results here support this program, as weight uni-
formity was generally acceptable for these products. Tablet-
splitting initiatives offer the VA, and potentially other managed

care organizations, an attractive cost benefit, while maintaining

quality health care for health plan members. S

As demonstrated here with the several nonmandatory split
products tested, other prescription medications may be suitable
for a tablet splitting program. For a product to be an appropri-
ate candidate for splitting, several factors should be consid-
ered.! Sustained-release, enteric-coated, and other dosage forms
where tablet splitting would compromise the product’s intend-
ed release mechanism should not be considered. The product
should be relatively flat-priced across dose or have an acquisi-
tion cost to the organization that would offer a savings by split-
ting the higher doses. To maximize savings, tablet splitting
should be preferentially considered for more expensive medica-
rions. Using these criteria, VA and other health care organiza-
tions may prospectively identify prescription medications
where mandated tablet splitting will reduce prescription costs
while not compromising patient care.

It should be noted that the VA tablet-splitting program is
cost-neutral to patients. The patient copayment is $7 for a
30-day supply, although some patients are exempt from pro-
viding a copayment because of financial status or service-con-
nected disabilities. Since copayments are based on days of ther-
apy and not drug costs, VA patients do not have a financial
motivation lo split tablets, However, patients in other health
care systems, particularly those patents who pay out-of-pocket
for medications, would likely have a greater incentive to utilize
tablet splitting. This motivation would be most pertinent to

those products that are flat-priced, enabling patients to pur-

chase twice the drug supply for a given cost.

gl Limitations

The results of this study generally support the mandatory
wablet-splitting policy of the VISN 5 region but are subject to
limitations. One limitation is that there are no publicly defined
acceptance criteria for half-tablet weight uniformity. Hence,
alternative criteria can be considered and applied to our results,
In our consideration of the data, we applied criteria that we
have used previously® These criteria are more liberal than the
USP test for whole tablets, in part since the USP test allows only
an initial RSD of no more than 6%, while the criteria that we
applied allowed 10% RSD. If an initial 6% RSD limit were
applied, several of the products in Table 1 that we found to pass
would require further evaluation (i.e., “Stage 2 testing) and
could possibly fail. Additionally, half tablets were assessed for
dose uniformity immediately after being split; half tablets were
not placed back into a prescription vial, where they may be
subjected to attrition. At this time, we know of no specific evi-
dence to favor any particular acceptance criteria for weight uni-

formity of hall tablets. It has been suggested that patiems" care-
givers, and health systems would benefit from public quality
standards for half tablets.*’

A second potential limitation of this study is the use of a
trained pharmacy student to perform the tablet splitting. It is
possible, and even likely, that different outcomes would result,
depending on who performed the splitting, It would be perhaps
desirable to evaluate the ability of various individuals and
patients to split tablets and to elucidate the individual patient
factors that contribute to successful tablet splitting. Given the
positive results of our study, further research would be desirable
to determine if VA patients can obtain similar favorable weight
uniformity to better replicate the real-world environment.
Other studies have assessed the ability of patients to split
tablets, McDevitt et al. evaluated the ability of healthy volun-
teers to split hydrochlorothiazide tablets by hand.” Gender,
age, education, or tablet-splitting experience were not'found to
be predictive of the ability of individuals to split tablets. Peek
et al, evaluated the ability of patients to split simvastatin, meto-
prolol, warfarin, and lisinopril tablets.” Individual patients
were assigned to one of 4 groups that differed in brand of tablet
splitter and whether patients were instructed in the method of
tablet splitting, Peek et al. found that both the brand of the
tablet-splitting device and instruction improved tablet-splitting
accuracy. Patient experience also resulted in more accurate
splitting of warfarin tablets,

A third potential limitation was our use of a specific device
to split tablets. Peek et al, found that one splitter performed
better than another splitter The suggestion that different
tablet-splitting devices can yield markedly different uniformity
results reflects our previous anecdotal experience with a tablet-
splitting device different from the device used in the present
study. In our previous experience, the commercially available .
tablet splitter appeared to be of lower quality and poor design;
a razor blade was simply glued onto a plastic housing at an
angle not perpendicular with the plastic housing, resulting,
commonly, in properly centered tablets splitting into approxi-
mately one third/two third “halves.” The poor design and per-
formance of this earlier device caused us to abandon the use of
a tablet splitter and rely on splitting tablets with a simple razor
blade, by hand.* Hence, we suspect that the quality of the tablet
splitter can directly affect half-tablet weight uniformity, and our
results using the ACE-LIFE Pill Splitter model PS12E may not
be applicable to all tablet-splitting devices.

We also did not measure patient outcomes, Tablet splitting
could have an adverse effect on patient compliance. Several
studies have examined the influence of patient tablet splitting
on compliance and generally indicate that most patients accept
tablet splitting, For example, Carr-Lopez et al. studied 233
patients, aged 35 to 87 years, who were prescribed 40 mg
tablets of lovastatin and instructed to split them into two 20 mg
doses.* Most patients reported that the tablet splitter was easy
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suse and did not affect their compliance. However, 6% report- »
- od that the tablet splitter was difficult to use, and they would

not split tablets even to save moncy. Mendez et al. found simi-
'or results for patients taking half tablets of simvastatin,
Although 40% of patients believed that splitting would influ-
ence compliance.® Fawell et al. studied the relationship of
tablet splitting and: compliance, drug acquisition cost, and
patient acceptance for fosinopril sodium.” Patients accepted
tablet splitting, and the splitting of fosinopril sodium tablets
reduced the drug acquisition costs in the health system without
affecting patient compliance.

Another potential limitation is the unknown clinical signifi-
cance of dose variability in half tablets. The focus of our work
was on products relevant to the VISN 5 region. Other products
of interest may include drugs with a marrower therapeutic
index. Dose variability is expected to be of greater potential
importance for drugs with a narrow therapeutic index. Warfarin
was evaluated here and is considered a narrow therapeutic
index drug. Given the small dose variations observed here for
warfarin half tablets and the lack of evidence to suggest any
adverse clinical effects of such small dose variations, we antici-
pate tablet splitting of warfarin to have no clinical consequence.

g8 Conclusion

revious observations from experience with razor blade tablet
splitting showed that a majority of tablets did not split evenly
and that visible tablet features did not predict success or failure
of the half tablets to pass the weight-uniformity test. However,
our results for weight uniformity in the current study were
favorable and generally support the mandatory tablet-splitting
policy of the VISN 5 region. We interpret our results to indicate
that a-tablet-splitting policy is a viable approach to provide
patients with dosage forms with acceptable weight uniformity.
There is, however, a need for quality standards for half tablets
to permit health care providers to better delineate the accept-
ability of tablet-splitting policies. ‘
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Evaluation of the Reproducibility of
Tablet Splitting to Provide Accurate Doses
for the Pediatric Population

Lori W. Horn, Robert J, Kuhn, Jamshed F. Kanga

Abstract
Portions of tablets are commonly administered to pediatric patients with virtually no data to demon-

strate that the correct dose is consistently delivered
assess the reproducibility of tablet splitting with two

to the patient. This study was conducted to
different commercially available tablet splitting

devices. Twenty tablets were randomly selected and split into halves and, if clinically appropriate,
into quarters. Each part was weighed and assessed for statistically significant differences.
Tremendous variability was found to exist between doses. Some tablet parts could not be repro-
ducibly cut into parts with either cutter. Therefore, it was concluded that solid dosage forms should
not be cut, especially into quarters. Patients cannot be assured of receiving the prescribed dosage

on a consistent basis.

Introduction

Children are especially exposed to the
dangers of medication errors. The risk of drug
administration errors is high in the pediatric pop-
ulation due to differing age, size, and develop-
ment and function of organs, such as the liver and
the kidney. Pediatric dosages must be calculated
on a weight basis, such as milligram per kilo-
gram, or by body surface area. Certain drugs may
not be readily available in suitable formulations,
strengths, and concentrations for pediatric
patients. Consequently, the risk of medication
errors in these patients is increased since often the
alteration of available dosage forms is required.*

The difficulty in assuring the delivery of
an accurate dose of liquid medication has been
appreciated.* There are occasions when a fraction
of a solid dosage form may be required. Issues
related to tablet splitting include: homogenous
distribution of active ingredient, the point at
which an unscored tablet should be split, and the
most appropriate device for splitting tablets.
Although portions of tablets are commonly
‘administered to pediatric patients, it is done with
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virtually no data to support these actions.”

Only two studies have attempted to
address these questions. Stimpel, et al’evaluated
fourteen brands of antihypertensive agents to
determine how evenly the tablets would break
along the scoring line. Most tablets broke easily,
but deviations in half-tablet weights of up to 10%
were frequent. Another study conducted by
Sedrati, et. al.%, examined the accuracy of a tablet
splitting device with various shapes and sizes of
tablets. They found the device was most accurate
with larger tablets (> 600 mg), oblong tablets, and
those that had flat edges.

We conducted a study with captopril,
clonidine, amlodipine, atenolol, carbamazepine,
and sertraline tablets to assess the reproducibility
of tablet splitting using two different commercial-
ly available pill cutters. Tablet halves were evalu-
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ated for all medications and quarters were evalu-
ated with clonidine and captopril. The purpose of
this study was to determine whether a statistical-
ly significant difference between tablet parts
could be demonstrated.

Methods

Drugs to be evaluated were chosen by sur-
veying physicians at our institution to determine
what tablets they were commonly seeing split
into parts. The chosen medications are listed in
the Table. Three lots were obtained for each med-
ication. Capoten® (captopril) and clonidine were
provided by their pharmaceutical manufacturers.
All other medications were obtained from the
University of Kentucky outpatient pharmacy.
After an initial practice session, two sets of twen-
ty tablets were randomly selected from each lot,
individually weighed on a Mettler AT20] analyti-
cal balance (sensitivity to 10 ng) (Mettler
Instrument Corporation, Highstown, NJ), and
split with two different commercially available
pill cutters into halves and into quarters if appro-
priate based on usage. Each part was weighed on
the analytical balance. For simplicity, these cut-
ters will be referred to as the “beige” cutter (EZ
Dose, Bumsville, MN) (Figure 1) and the “blue”
cutter (Health Care Logistics, Inc, Circleville,
OH) (Figure 2). A new pill cutter was used for
every one-hundred cuts to minimize any varia-
tion due to dulling of the blade. If a tablet was

scored, an attempt was made to place the tablet in
the cutter so that the blade would cut along the
scoring line, If the tablet was not scored, the tablet
was placed on the designated area in the cutter,
and cut as close to the center as possible. Obvious
physical and visual differences between tablet
parts were noted by an independent observer.
Homogenous distribution of the active ingredient
throughout the entire tablet was assumed.

Descriptive statistics were used to assess
the mean and the standard deviation of total
tablet weight, the weight of the half, and the
weight of the quarter. Normality of data distribu-
tion was assessed via observation of the similari-
ty or closeness between standard deviations and
was determined to be normally distributed. A
two-tailed t-test, therefore, ‘was used to test for
differences between tablet halves. To test for dif-
ferences between tablet quarters, a one-way
ANOVA was used. A p value of < 0.05 was con-
sidered significant.

To address the uniformity of dosage
units,” the USP may consider an analytical assay
of the active ingredient to be the most appropriate
method to assess differences between tablet parts.
A practical measure, however, examining weight
variation between tablet parts was employed in
this trial” If the variation in tablet weight is sta-
tistically significant, it could be deduced that the
fraction of active ingredient delivered would be
different for each part. Also, according to USPE, to
meet the uniformity of dosage unit requirements,

Figure 1. “Biege”
cutter (EZ Dose,
Bumsville, MIN)

Figure 2. “blue” cutter (Health Care Logistics,
Inc., Circleville, OH)
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dosage units must contain within + 15% of their
label claim and the relative standard deviation
must be < 6%.” Therefore, a significant difference
was also represented by tablet parts which fell
outside the =+ 15% of the desired mean percentage
of label claim.

Results

Statistically significant differences were
demonstrated when cutting clonidine tablets into
halves (p-values < 0.001), (Table) The brand
name, Catapres®, reproducibly cut better than the
gerneric clonidine. In fact, one lot of the brand
name clonidine (Catapres®) demonstrated the
ability to be reliably split into parts, as 100% of
tablet parts fell within the desired specifications
of = 15% of the desired weight. The range was
52.5% to 100%. In contrast, 78.9% of the generic
clonidine tablet halves fell within the desired
specifications at best case and only 30% at worst
case. As a general rule, fewer than 50% of quar-
ters were within USP accepted standards. Similar
results were obtained with captopril tablets.

In general, the beige cutter appeared to be
more accurate when cutting halves., However,
neither cutter demonstrated satisfactory results
when cutting quarters. Statistical analysis to
determine the superiority of one tablet splitter
over the other was not conducted, because nei-
ther splitter reproducibly cut tablets into the
desired parts.

Because of the tremendous variability
observed in phase one between tablet quarters,
tablets in the second phase of this study were
only split into halves. (Table) As in the first phase
of this study, all of the drugs, except sertraline,
could not be reproducibly cut into halves. In fact,
only 25% to 35% of Tenormin® (atenolol) tablet
halves weighed within + 15% of the desired mean
percentage of the total tablet weight. Unlike the
first phase, the beige cutter yielded less repro-
ducible results than did the blue cutter. However,
neither cutter yielded consistent results.

Obvious physical differences could be
observed in greater than 50% of tablet halves.
Some tablets, such as Tegretol® (carbamazepine)
100mg chewable tablets, even crumbled into mul-

tiple pieces when split into parts. The pieces were
weighed together as accurately as possible, unless
the tablet was pulverized.

Discussion

Enormous variability exists between
doses when tablets are halved or quartered. This
data likely represents the best case scenario with
respect to the accuracy of tablet splitting. In the
real world, tablets are split by parents into parts

with knives, razor blades, fingers, and other such.

devices. Occasionally, parents may have a tablet
splitting device available to them. However, even
with these devices, the inability for tablets to be
reproducibly split into a desired part has been
demonstrated. Moreover, if the assumption that
the active ingredient is homogeneously distrib-
uted throughout a tablet is not valid, the potential
for even larger variation in dosage exists.
Although no pharmaceutical company will guar-
antee homogenous distribution of active ingredi-
ent, even for scored dosage forms, it is assumed
daily by physicians and pharmacists. Analytical
studies would be required to evaluate this fur-
ther.

Pediatric practitioners and pharmacy
administrators need to evaluate their policies and
beliefs regarding the manmner in which small
dosages are delivered to pediatric patients.
Alternative dosage forms should be investigated.
Extemporaneous compounding of solutions, sus-
pensions, suppositories, or powder papers may
be required. For example, due to the significant
variability demonstrated with captopril, these
tablets are no longer cut into parts at our institu-
tion. In light of a recent study of captopril in solu-
tion,® we are now dispensing only liquid dosages
of captopril to our pediatric patients.

Clonidine was chosen in this study to
examine the clinical dilemma of delivering small
doses (e.g. 25pg by mouth) to our pediatric
patients with attention deficit hyperactivity dis-
order. This therapy is being used more frequently
for many pediatric patients.” Dosing variability
(e.g. differences in tablet weight) could affect the
ability to assess successful drug therapy for this
condition. Differences in tablet size and manufac-
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turers for a given product may exacerbate these
differences and complicate patient assessment.
The approximate twofold greater initial tablet
weight and size of Catapres® may explain the
increased variability observed with generic cloni-
dine.

A follow-up prospective evaluation of
whether a correlation exists between variations in
dose and clinical outcomes would be informative.
This information would allow the full implication
of the dosage variations to be appreciated. Until
this information is known, however, tablets
should not be split into parts for pediatric
patients. Tablets should not be cut, especially into
quarters. Patients cannot be assured of receiving
the prescribed dosage on a consistent basis. The
ultimate effect of this variation on patient out-
come, however, remains to be determined. If
tablets are split the health care team needs to care-
fully evaluate the patient and take into consider-
ation this dosage variability in the desired out-
come of their patient.

Nevada Falls, Yosemite National Park, CA
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The Practice of Splitting Tablets

Cost and Therapeutic Aspects
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University of Alberta, Edmonton, Alberta, Canada

Abstract

Background: Tablet splitting is used in pharmacy practice to adjust the dose to
be administered. It is also being advocated as a method of reducing prescription
drug costs.

Methods: The potential for using this practice as a cost-saving method was ex-
amined. The top 200 prescription products in Canada were evaluated for their
potential for tablet splitting to reduce costs.

The assessment was based on the dosage form (only tablets could be split), avail-
ability of dosages in multiples, whether the drug was used for long-term therapy,
whether the product was packaged suitably (e.g. oral contraceptives in a thera-
peutic package), whether pricing structure would allow substantial saving, and
the physical nature of the tablets (e.g. whether there were special dose-release
characteristics). The products most commonly split in three Canadian pharmacies
were compared with the products that had a substantial savings potential. Costs
for splitting tablets in the pharmacy and costs of instructing patients to split tablets
were calculated.

Results: Savings could be generated from tablet splitting for only 15 of the 200
products. There was little overlap between these 15 products and the products
that were most frequently split in the three pharmacies. The costs associated with
tablet splitting in the pharmacy were approximately 0.1 Canadian dollars ($Can)
per tablet, The cost of instructing a patient to split the tablets was approximately
$Canl.

Conclusions: Tablet splitting appears to have limited usefulness as a cost-reduc-
tion strategy. Only a small proportion of products are suitable for splitting and
have the potential for savings. There are also costs arising from splitting tablets
in the pharmacy, or instructing patients to do so, and from wastage of product.
There are also issues such as patient compliance and the risk of an incorrect dose
being taken that should be considered.

Tablet (‘pill") splitting is an accepted practice
in dispensing medication. It has been used when a
dosage form of the required strength is not avail-
able commercially. This is a common clinical
problem in prescribing low-dose therapy for el-
derly patients.l!l More recently, the practice has
been used in some countries as a method to con-
trol prescription expense. With the increasing cost

of medication this practice may become more
common.

Splitting tablets for the purpose of providing a
lower dose is done under various circumstances,
including providing medication for a child or older
person when the dosage form is not available in the
prescribed strength, when tapering a dose, or when
titrating the dose. Tablet splitting is one of many
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techniques used by pharmacists and nurses to pro-
vide medication in the proper dosage.

A number of medications are used at doses
much smaller than those traditionally used. For
example, hydrochlorothiazide is commonly used
at a dose of 12.5mg, but the lowest dose tablet cur-
rently available is 25mg. Thus, patients need to
split tablets in order to receive the smaller dose.
This approach contributes to a more cost-effective
approach to treating hypertension.?!

Slow titration refers to starting a medication at
a low dose and slowly increasing the dose to the
target level. One example of the benefits of tab-
let splitting for slow titration is in patients post-
myocardial infarction (MI). Often patients post-
MI cannot tolerate full doses of B-blockers used
in clinical trials and are often given a very small
initial dose of a B-blocker, such as metoprolol
12.5mg, in order to see how they tolerate the drug.
If the patient tolerates this dose, the dosage is grad-
ually increased to reach the dosage used in com-
parative clinical trials. However, the smallest dose
metoprolol tablet is 50mg, which requires that the
tablet be split into-quarters to provide the 12.5mg
dose. The procedure of splitting tablets thereby al-
lows for ease of dosage management by the patient,
because only one tablet dosage is required. If sev-
eral different dosages of tablet were used, this
would have the potential of increasing the errors in
taking medication, as well as increasing the cost of
the medication to the patient.

Patients who are receiving anticoagulation ther-
apy with warfarin may require frequent dosage
changes to maintain an appropriate level of antico-
agulation, especially when starting therapy. Pa-
tients are often prescribed warfarin 2mg tablets
when therapy is initiated, This allows for modifi-
cation of dosage by using one or more tablets, or
breaking the tablets in half for smaller increments.
Instead of purchasing numerous different dosage
tablets, the patient would purchase one dosage of
tablet, and then adjust the dosage as directed,

The accuracy that can be achieved in splitting

tablets varies with the size of the tablet and its char-

acteristics.(>% For example, when halving small
tablets there was a variation in weight of more than

© © Adis International Limited. Al rights resarved.

20 for 44% of the tablet halves. This is outside
the compendial limits of variation for tablets. It
appears that for reasonable accuracy in dosage,
tablet splitting should be restricted to large or
scored tablets. This has been confirmed in an eval-
vation of a commercial product for splitting tab-
lets. The Pill Splitter (LGS Health Products,
Beachwood OH) was found to be effective in split-
ting all the tablets tested, with best results from
large tablets (tablets approaching 0.5cm in size
take longer to position for cutting) and those that
were coated (film rather than sugar coated, for ex-
ample).l”]

In one small study comparing tablets that were
split (40mg atorvastatin) with an equal dose of the
formulated product (20mg), there were no differ-
ences in clinical outcomes, as measured by low-
density lipoprotein cholesterol levels, in patients
followed for 12 weeks.!! This study also demon-
strated that there were no significant clinical im-
plications relating to compliance/adherence with
therapy when tablets are split. _

The patient may be required to perform the tab-
let splitting and this would be indicated in the label
directions, or verbally by the pharmacist. Alterna-
tively, the tablets may be split by the pharmacy
staff at the time of dispensing. There do not appear
to be any problems of compliance or patient accep-
tance of therapy when split tablets are used.[”]

Some countries have specifically set out in-
structions for splitting tablets; for example, Bar-
bados, through the Barbados National Drug For-
mulary.[8] Some health management organisations
(HMOs) in the US also have guidelines for the
splitting of tablets to effect savings. An instruction
sheet from one HMO entitled ‘Half-tablets: cost-
effective and easy to do!’ states that the purpose is
to save money. [

The cost savings achieved through tablet split-
ting may accrue either to the patient, where they
must pay for their own medications out of pocket,
or to a drug benefit programme. For many drugs,
generic products are available at reduced cost. For
newly marketed medications that do not yet have
generic equivalents (e.g. an HMG-CoA reductase
inhibitor, or ‘statin’), the splitting of tablets may

Pharmacoeconomics 2002; 20 (&)
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provide substantial cost savings for the patient.

They may be able to obtain a full prescribed dose

of the medication at a fraction of the cost, by ob-

taining tablets containing twice the required dose
and splitting them. '
Tablet splitting has several drawbacks.

s Unsuitability of some dosage forms: Controlled
release tablets have been designed to release the
medication in a predictable manner over time.
To do this a variety of methods have been used.
Some methods, such as the use of coated gran-
ules, may be suitable for tablet splitting. Other
dosage forms, however, would have their de-
signed features impaired by splitting. The diffi-
culty in assessing the suitability of each controlled
dosage form and the probability of impairing
their function makes it impractical to include
these tablets for tablet splitting.

o Wastage: Because of poor technique or tablet
characteristics, the tablets may crumble or shat-
ter when splitting is attempted. This leads to
wastage of the product, as the tablet fragments
cannot be used because of dose inaccuracy. The
loss from tablet wastage may significantly de-
crease the benefits of tablet splitting,

o Incorrect dose: For the reasons mentioned
above, the patient may split tablets unevenly,
resulting in an incorrect dose being adminis-
tered. This would be a significant concern if it
occurred with a drug with a narrow therapeutic
index, such as digoxin. While 0.25mg tablets
are available, it would be dangerous to have the
patient split tablets to provide 0.125mg. It may
also be difficult to split irregularly shaped tab-
lets evenly. '

» Confusion/noncompliance: Even patients who
have excellent records of compliance may be-
come confused about their regimen, especially
if their medication dose is frequently adjusted
or requires splitting tablets. In one reported
case, a patient receiving two and a half 1mg
warfarin tablets was prescribed 0.5mg warfarin
tablets and continued to take two and a half tab-
lets, not realising the difference in dose,['% A
patient may not read the label accurately and

® Adls Infernational Umitad. All rights reserved.

take a full tablet instead of splitting the tablet.

If the pharmacy supplies the tablets already

split, the patient may not realise that the tablets

are already split and choose to split the half tab-
lets again, thereby receiving only 50% of the
prescribed dose. Patients who require aregimen
including split tablets need to be counselled
about how to administer and split the tablets.

Compliance may be increased by having the

pharmacy staff split the tablets and dispense

them in an appropriate form of compliance
packaging. This would increase the cost of pro-
viding the medication, :

Older patients or patients with disabilities may
have difficulty splitting tablets, either manually or
with a tablet splitter.[!1!2] Those with vision or
manual dexterity problems may find tablet split-
ting very difficult. In a study of acute geriatric pa-
tients, 94 (78.3%) were unable to open a container
or break a scored tablet.!!V) Even using tablet-split-
ting devices may be challenging for these patients,
because good eyesight and manual dexterity are
essential to place the tablet in the cutting device,
line it up appropriately, and ensure the tablet is
evenly split before administering the product. Pa-
tients may also have difficulty splitting tablets if
the tablets are not scored.

If they do not receive assistance, patients may
become frustrated to the point that they become
nonadherent to the prescribed regimen. They may
try to adapt their regimen to their abilities, by tak-
ing a full tablet every other day. However, this type
of alternate-day regimen can be dangerous. Pa-
tients must be continually encouraged, counselled
and monitored if they are to succeed on a regimen
that involves splitting tablets. This requirement for
more professional time is a cost that will offset
some of the economic gains from tablet splitting.

With the use of tablet splitting as a means of
reducing prescription costs, there is a need to ana-
lyse the potential benefits and drawbacks to this
practice, This paper sets out some of the potential
savings available from the practice of tablet split-
ting, based on the top 200 products on the Cana-

Pharmacoeconomics 2002: 20 (8)
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dian market, and factors that constrain the possi-
ble savings.

Methods

Cost-Saving Potential

The top 200 prescription drugs in Canada, based
on number of prescriptions, were selected to deter-
mine the potential for tablet splitting as a mecha-
nism to reduce prescription price.['*] The propor-
tion of tablets suitable for splitting and the cost of
the tablets for each dosage were determined for
each drug.

The suitability for splitting was determined
based on the dosage form (only tablets could be
split), availability of dosages in multiples, whether
the drug was used for long-term therapy, whether
the product was packaged suitably (e.g. oral con-
traceptives in a therapeutic package), whether the
pricing structure would allow substantial saving
(tnore than $Can0.10 per tablet — roughly the salary
expense for a pharmacy staff member to split the
tablets; 2000 values), whether they had special
dose-release characteristics and the nature of the
tablets (e.g. spherical or irregular tablets are diffi-
cult to split). The cost of a tablet-splitting device
ranges from $Can6 to $Canl0.

Comparlson with Current Practice

Information was sought on the pharmaceutical
products that are routinely split in practice. To
identify these products, three Canadian (Edmon-
ton) pharmacy managers specialising in geriatric
services were asked to prepare a list of products
they commonly split. These were then compared
with the top 200 products list.

Time Required to Split Tablets In Pharmacy

The time required to split tablets in the phar-
macy was determined by using a stopwatch. Two
pharmacy students used a tablet splitter to split 20
tablets of four different products selected as a con-
venience sample. The average time was calculated

from these data and was used to calculate the cost
to cover the added time cost in tablet splitting. This
would be done in cases where the patient was un-
able to split the tablets accurately.

Time to Counsel Patlents on Tablet Splitfing

A pharmacy student counselled eight actual pa-
tients on tablet splitting. The procedure was timed
by the pharmacy student using a stop watch.

Results

Cost-Saving Potential

The top 200 products had a variety of dosage
forms, of which 148 were tablets, These tablets
consisted of various tablet forms (sugar- or film-
coated, sustained-release, sublingual). A number
of products were found to be unsuitable for split-
ting because of their therapeutic characteristics or
presentation. This reduced the potential number of
products to 127. About 70 of the products were
generic or low-cost products that would yield little
saving from tablet splitting. For the remaining
products, many had dosages that were not in mul-
tiples that could be used for tablet splitting, for
example a 10mg and a 25mg tablet.

By narrowing the list to medications that are for
long-term therapy, tablets that can be easily split
and those for which there is a gain of at least 10
cents, the number of drugs was reduced to 15
[enalapril (Vasotec®!), warfarin (Coumadin®),
simvastatin (Zocor®), pravastatin (Pravachol®),
atorvastatin (Lipitor®), lisinopril (Zestril®),
fosinopril (Monopril®), lisinopril (Prinivil®),
quinapril (Accupril®), risperidone (Risperdal®),
sumatriptan (Imitrex®), alendronate (Fosamax®),
nefazadone (Serzone®), cilazapril (Inhibace®) and
lovastatin (Mevacor®)]. They represent only 14
chemical entities and include four statins and five
ACE inhibitors (table I).

The potential savings from tablet splitting for
these products are substantial. Many of the prod-
ucts have similar prices for each of the dosages, so

1 Use of tradenames is for product identification only and does not imply endorsement,

© Adis Infernational Limited. All rights reserved.
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Table 1. Potential cost savings from tablet splitting of 15 products

Drug Dose (mg) Price per tablet (Canadian Dose (mg) Price per tablet Saving (%)
dollars; 2000 values)

Quinapril (Accupril®) 5 0.82 10 0.82 50
20 0.82 40 0.82 50
Cilazapril (lnhibace®) 2.5 0.68 5 . 0.79 41
Fosinopril (Monopril®) 10 0.79 20 0.95 40
Enalapril (Vasotec®) 2.5 0.68 5 0.68 50
5 0.68 10 0.96 29
10 0.96 20 1.16 40
< Lisinopril (Zestrll®) 5 0.67 10 0.87 34
Lisinoprll (Prinivil®) 10 0.87 20 1.05 40
Y@ Atorvastatin (Lipitor®) 10 1.18 20 2 38
20 2 40 215 48
Lovastatin (Mevacor®) 20 1.73 40 3.19 8
Pravastatin (Pravacho/®) 10 1.15 20 1.79 22
20 1.79 40 2.15 40
1P Simvastatin (Zocor®) 5 0.9 10 1.78 1
10 1.78 20 2.2 38
20 2.2 40 - 2.2 50
40 2.2 80 2.2 50
\%_Q Risperidone (Risperdal®) 0.25 0.42 0.5 0.7 17
0.5 0.7 1 0.96 31
1 0.96 2 1.92 0
2 1.92 4 3.83 0
{ Nefazadone (Serzone®) 50 0.73 100 08 45
100 0.8 200 0.93 42
Alendronate (Fosamax®) 5 1.38 10 1.76 42
¥ sumatriptan (Imitrex®) 50 12.95 100 14.27 45
Warfarin (Coumadin®) 1 0.32 2 0.34 47
0.34 4 0.42 38
2.5 0.33 5 0.38 45
0.36 10 0.57 19

savings of up to 50% are possible. Most savings
are in the range of 30 to 50%. Maximum savings
are obtained for quinapril, for which all dosages
are priced the same.

Comparlson with Current Practice

The list of tablets that were reported to be com-
monly split in three Edmonton pharmacies is as
follows: amlodipine, atenolol, benztropine, cal-
cium (unspecified), carbamazepine, clonazepam,
Dyazide®, hydrochlorothiazide, indapamide, lox-
apine, methylphenidate, metoprolol, oxybutynin,
paroxetine, risperidone, sildenafil, sotalol,
Stresstabs® (a high potency multivitamin product
classified as a dietary supplement), warfarin and
zopiclone (table IT). The lists from each pharmacy

® Adis International Umited. All rights reserved.

had little overlap. They represent routine medica-
tion for chronic disease.

For the listed products that were reported as be-
ing split in Edmonton, there is an overlap of only
two products from the top 200 products: risperi-
done and warfarin, Savings were not substantial,
with only 4 of 19 showing savings of more than
$Can10 for an average prescription representing a
1-month supply of medication. Six of the products
did not have double-strength products that would
generate savings by splitting.

Time Required to Splif Tablets in Pharmacy

The results are presented in table III. The prod-
ucts used for timing were Desyrel® 50mg (traz-
odone), Norvasc® 10mg (amlodipine besylate),

Pharmacoaconomics 2002: 20 (5)
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Novo-cimetine® 600mg (cimetidine) and Apo-
Trimip® 25mg (trimipramine maleate).

The cost associated with tablet splitting was
based on an hourly rate of $Can60, which is repre-
sentative of charges for pharmaceutical services in
Canada.l'¥] Based on an average time for tablet
splitting of 5 seconds per tablet (table III), the ser-
vice cost of splitting was $0.0833 per tablet. This
indicates that a cost of almost 10 cents per tablet
would be incurred to cover the pharmacy cost of
splitting tablets. The use of technicians or trained
staff to split tablets may reduce the cost. If the pa-
tients split the tablets themselves, this pharmacy
cost is avoided.

Other costs would be incurred in implementing
a tablet-splitting procedure. The first of these is the
product expense resulting from wastage when the
tablets shatter or break unevenly. This cost is one
that both pharmacy and patient might incur. Addi-
tional salary cost to cover the added calculation
and record keeping is required.

Time fo Counsel Patients on Tablet Splitfing

Counselling time for eight patients on tablet
splitting ranged from 37 to 80 seconds (table IV).

Table Il. Potential cost savings from tablet splitting in 3 pharmacies

The patients ranged in age from 54 to 68 years. For
the four patients who had split tablets previously,
the average time was 57.5 seconds. The four pa-
tients who had not split tablets previously required
an average of 64 seconds. Overall, the average time
for counselling was 60.75 seconds. At an hourly
cost of $Can60, the counselling expense would be
about $Can1.00.

Discussion

From this limited sample it appears that in cur-
rent practice, tablet splitting is more likely to be for
clinical, than for economic, reasons. However,
there appears to be some benefit in using tablet
splitting as a means of reducing drug costs, and the
procedure is used widely, both in Canada and else-
where. The procedure can generate savings, not
only for new, expensive products, but also for
many products that have moderate costs. In Barba-
dos, a small study of six drugs used in cardiovas-
cular disease showed prescription savings from
tablet splitting in the range of 15 to 35% (personal
communication, Pamela Payne, 2001 Aug).

Similarly, HMOs in the US seek out savings and
insist on tablet splitting for many products. The

Drug Dose (mg) Price per table Dose Price ($Can; Average no, of Saving
($Can; 2000 values) (mg) 2000 values) tablets/prescription ($Can)

Amlodipine 5 1.23 10 1.82 44 14.08

Atenolol 100 0.11 51

Benztropine 2 0.02 35

Carbamazepine controlled release 200 0.21 400 0.42 92 0

Clonazepam 0.05 0.12 1 0.19 49 1.23

Dyazide® 0.05 40

Hydrochlorothiazide 25 0.04 50 0.04 51 1.02

Indapamide 1.25 0.19 2.5 0.3 50 2

Loxapine 50 45

Metoprolol 50 0.12 100 0.22 111 1.11

Oxybutynin 5 ' 62

Paroxstine 10 1.48 20 1.59 38 26,41

Risperidone 0.5 0.7 1 0.96 38 8.36

Sildenafil 50 10.8 100 10.8 8 32.4

Sotalol 80 0.59 160 0.85 78 20.67

Warfarin 2 0.34 4 0.42 62 8.08

Zopiclone 75 0.47 34

a A comblnation product containing triamterene 50mg and hydrochlorothiazide 256mg; $Can = Canadian dollars.

® Adis Intarnational Limitad. All rights reserved.
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Table . Average time (sec) o split four ditferent products

Product Student 1 Student 2
Trazodone (Desyrel®) 50mg 4.05 4,35
Amlodipine (Norvasc®) 10mg 5.4 5.0
Cimetidine (Novo-cimetine®) 600mg 5.5 6.0
Trimipramine (Apo-Trimip®) 25mg 4.1 4.4
Mean time (sec) 4,78 4,94

avoidance of expense by tablet splitting is recom-
mended in the US by various nonprofit groups such
the Joint National Committee on Detection, Eval-
uation and Treatment of High Blood Pressure, as
well as the publication Consumer Reports. An in-
centive for patients to economise is the require-
ment that they pay the full cost, or a substantial
portion of the costs, of medication that is not cov-
ered by a drug benefit programme,

In countries where medication is dispensed in
the original treatment pack (thus creating an obsta-
cle to pharmacists splitting tablets for patients), it
is possible for patients to realise savings as long as
the pricing structure results in similar prices for
varying doses. The disincentive for this to occur in

many Buropean countries is the extensive health

insurance coverage for medication, which requires
patients to pay only a portion of the cost. For this
reason the use of tablet splitting as a method of
generating health cost savings may be appropriate
only for some countries.

The potential for using this method to reduce
costs is severely restricted by the small number of
products suitable for tablet splitting. The practice
is largely dependent on the actions and policies of
pharmaceutical manufacturers. Changes in pricing

Table IV, Time required to counsel patients on tablet splitting

policies could create a substantial reduction in
possible savings. Pharmaceutical firms also have
the capacity to encourage or hinder the practice of
tablet splitting by the dosage forms they produce.
The number of dosages available, the character-
istics of the tablet, the use of controlled-release
dosage forms and packaging all have an effect.

Errors involving split tablets are likely to result
in double or half the dose being taken, which can
be harmful to the patient. Widespread use of tab-
let splitting may increase the inappropriate use of
medication, a problem that is now serious and in
need of redress. To minimise problems, there is a
need for effective instruction by pharmacy or other
healthcare personnel, as well as some form of con-
tinual monitoring of drug use to detect inappropri-
ate dosages being taken.

Patients have a major role in understanding
the relationship of dosage to dosage forms, so that
they are not confused by the splitting of tablets.
They should be able to split the tablets easily, ei-
ther by hand or with a tablet splitter. To achieve
the therapeutic and economic benefits from tablet
splitting, patients need to be educated on the ratio-
nale and procedures of tablet splitting. This pro-
cess takes time and incurs a cost. For instruction
on tablet splitting, counselling takes only about 1
minute, If more detailed counselling were re-
quired, based on dosage or disease factors, the time
would be longer.

In cases where medication is prepared by the
pharmacist, there is less problem with an inappro-
priate dose being used in an institutional setting,
or if the medicine is dispensed in compliance pack-

Patient age (y)/gender Drug Repeat treatment? Time (sec)
57M Hydrochlorothlazide 25mg Yes 37
81 M Hydrochlorothlazide 25mg No 80
87 M Atenalol 50mg Yes ) 69
54 M Atenolol 50mg Yes 49
61 M Atenolol 50mg No 60
62M Paroxetine 20mg Yes 75
68 F Paroxetine 20mg No 57
B5 F Metoprolol 50mg No 59

F = female; M = male.

@ Adis Infernational Uimited. All rights reserved.
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aging (weekly medication boxes or bubble packs)
for ambulatory use. For ambulatory patients, med-
ication provided without compliance packaging
would require some patient instruction. There is,
however, a cost generated by the preparation of the
medication. At a cost of 10 Canadian cents per tab-
let for tablet splitting, a prescription of 100 tablets
would cost an additional $Can10.00. Compliance
packaging would also incur additional costs.

Private or public drug benefit programmes have
the greatest potential gain from a general trend to-
wards tablet splitting to save on pharmaceutical
expenditures. They can select products where sav-
ings will be realised and set out guidelines for the
tablet-splitting procedure, There may be substan-
tial cost savings for some expensive products. This
is best realised for long-term therapies where the
patients can consistently and accurately split the
tablets. But it should be realised that major saving
on a few products has little effect on the overall
expenditure level.

A policy of attemnpting to implement tablet split-
ting on a widespread basis as a general approach to
cost cutting, however, would be likely to create
problems of inappropriate drug use, with resultant
toxicity, decreased compliance with therapy and
less attention to patient instruction and monitoring.
In many cases, the costs incurred in following this
approach for some products would be greater than
the saving and make the healthcare system less ef-
ficient. The combination of administrative policy-
making, product evaluation, implementation of
procedures and monitoring could lead to substan-
tial administrative overhead costs that would limit
savings and increase programme complexity.

Limitations to the generalisability of this study
result from local costs and practices that may not
be comparable to those in other countries. Local
conditions may be conducive to a widespread use
of tablet splitting in one area and not in another.

Conclusion

Tablet splitting has a major role in dosage ad-
justment in a variety of therapeutic situations.

@ Adlls Intemational Limited. All rights reserved.

However, its potential for cost saving is limited and
it is better suited to specific situations than as a
method of general cost reduction in pharmaceuti-
cal programmes.
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